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State of Hew Pork. 


No. 239. 


LN: ASSEMBLY, 


April 15, 1867. 


TWENTIETH ANNUAL REPORT 


OF THE REGENTS OF THE UNIVERSITY OF THE STATE 
OF NEW-YORK, ON THE CONDITION OF THE STATE 
CABINET OF NATURAL HISTORY, AND THE HISTORICAL 
AND ANTIQUARIAN COLLECTION ANNEXED THERETO. 


UNIVERSITY OF THE STATE OF NEW-YORK : 


OFFICE OF THE REGENTS, 
ALBANY, April 15, 1867. 


To the Hon. Epmunp L. Pirts, 


Speaker of the Assembly: 


Srr—I have the honor to transmit the Twentieth Annual Report 
of the Regents of the University, on the State Cabinet of Natural 
History, and the Historical and Antiquarian Collection annexed 


thereto. 7 
I remain, very respectfully, 


Your obedient servant, 
JOHN V. L. PRUYN, 
Chancellor of the University. 
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REGENTS OF THE UNIVERSITY. 


(Ha officio Trustees of the State Cabinet of Natural History.) 


JOHN V.L. PRUYN, LL.D., Chancellor. 
GULIAN C. VERPLANCK, LL.D., Vice-Chancellor. 


EX OFFICIO. 
REUBEN E. FENTON, Governor. 
STEWART L. WOODFORD, Lieutenant-Governor. 
FRANCIS C. BARLOW, Secretary of State. 
VICTOR M. RICE, Superintendent of Public Instruction. 


ERASTUS CORNING. ISAAC PARKS, D.D. 

PROSPER M. WETMORE. LORENZO BURROWS. 

GIDEON HAWLEY, LL.D. ROBERT 8. HALE. 

ROBERT CAMPBELL. ELIAS W. LEAVENWORTH. 
SAMUEL LUCKEY, D.D. J. CARSON BREVOORT. 

ROBERT G. RANKIN. GEORGE R. PERKINS, LL.D. 
ERASTUS C. BENEDICT, LL.D. ALEXANDER S. JOHNSON, LL.D. 
GEORGE W. CLINTON, LL.D. GEORGE W. CURTIS, LL.D. 


WILLIAM H. GOODWIN, D.D. 
SAMUEL B. WOOLWORTH, LL.D., Secretary. 
DANIEL J. PRATT, Assistunt Secretary. 


STANDING COMMITTEE OF THE REGENTS, 


Specially charged with the care of the State Cabinet. 


1867. 
(The Governor ), Mr. FENTON. 
Mr. CORNING. Mr. RANKIN. Mr. BREVOORT. 
Mr. CLINTON. Mr. LEAVENWORTH. Mr. JOHNSON. 


CURATOR ; 
JAMES HALL, LL.D. 


Put beOnk DP: 


To the Honorable the Legislature of the State of New-York: 


The Regents of the University, as trustees of the State Cabinet 
of Natural History, respectfully submit this their 


“TWENTIETH ANNUAL REPORT : 


The Report of the Curator gives the details of the work done 
in the State Cabinet during the year 1866, and presents a general 
view of its condition under the following heads: 


. The Library. 

. The Geological Collection. 

. The Paleontological Collection. 

The Economic Collection, ores, building stones, marbles, etc. 
The Mineralogical Collection. 

The European-Paleontological Collection. 

. The Zoological Collection. 

. The Botanical Collection. 

. Fossil and recent bones, skulls, ete. 


pi 


(OND OT PB O& bO 


In respect to the Zoological Collection, the Curator has stated 
the condition of the several departments, and indicated their lead- 
ing deficiencies. Some portions of the Marine fauna have but few 
representatives, and the collection of Fresh-water fishes also needs 
to be increased. 

The cases provided for the exhibition of the Conchological col- 
lection are inadequate to its proper arrangement and display, and 
many specimens are left packed in drawers. This department has 
been greatly augmented by donations from the Smithsonian Insti- 
tution, one consignment of which was received and acknowledged 
in 1865, and another in 1866; the former of which numbers 1068 
species and 1680 specimens; the latter, 702 species and 1206 speci- 
mens. Catalogues of both of these donations accompany the 
present report. | 
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The number of distinct contributions to the several collections 
during the past year is forty-three, besides several volumes of 
books for the Library. Some of these contributions are of great 
interest and value. The Trustees take special pleasure in acknow- 
ledging the addition of the bones of a Mastodon recently found 
at Cohoes and presented to the Museum by the Harmony Mills 
Company, through their agent, Mr. Atrrep Witp. The peculiar 
circumstances under which this animal must have been imbedded, 
unlike those of most, if not all, the other skeletons found in this 
country, are believed to be of great importance in determining 
the natural history and geological relations of this species. The 
Regents and the Curator, from the first announcement of the dis- 
covery of fossil remains in that locality, employed every means 
in their power to secure their entire excavation and final transfer 
to the State Cabinet. The success of these endeavors, in view of 
opposing pecuniary inducements trom parties in other States, is a 
tribute alike to the generosity of the donors and to the attractive 
power of our own State collection, from which no unique speci- 
mens of natural history found within the State should be diverted. 
A full description of this Mastodon, so far as the parts have been 
secured, and of the locality and circumstances in which it was 
found, is in course of preparation, and may be expected to accom- 
pany the next Report of the Regents. , 

A valuable collection of fossils, which was deposited some years 
since in the State Cabinet by the late Lepyarp Linckuagn, of 
Cazenovia, has been donated during the past year by Mrs. Lincx- 
LAEN, through the Hon. Horatio Srymour, of Utica. 

Several additions to the Economic collection are due to the 
earnest co-operation of Dr. R. L. ALLEN, of Saratoga-Springs, and 
of others whose names appear in the annexed list of donations. 

All the larger specimens of the Economic collection have been 
arranged and labeled. Although yet necessarily incomplete, this 
department of the Cabinet is evidently one of great interest to 
visitors. Many smaller specimens remain to be arranged in cases 
whenever these shall be provided, while others may be incorpo- 
rated into the general Geological collection. A complete catalogue 
of the arranged specimens is included in the Appendix. 

The labeling of the Palzontological collection has progressed as 
fast as the other duties of the Curator would permit. The entire 
series has been re-arranged, and under each group of rocks the 
classes have been separated and a class label placed at the hea 
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of the division. Labels of about six hundred species have been 
prepared, with the reference to author, place of publication, rock 
formation and locality. Many of these have been printed and 
placed upon the cards of specimens within the cases. 

It will appear from the annexed catalogue of books: belonging 
to the State Cabinet, that while the nucleus of a Library has been 
formed, it is very inadequate to the wants of an institution in 
which scientific investigations are to be conducted. While the 
means at the disposal of the Trustees may not enable them to pur- 
chase desirable standard works to any considerable extent, it is 
hoped that the Annual Reports on the Cabinet will generally be 
regarded as an equivalent in exchange for the transactions of 
learned societies, and for many works of individual authors. It 
is not improbable that, in addition to the Annual Reports, other 
publications may hereafter be issued to advise the public more 
fully and frequently in regard to the condition of the several col- 
lections and the progress of scientific investigations. 

The Cabinet has been for several years in possession of a quan- 
tity of duplicate fossils and geological specimens from the various 
formations of the State, which might be very advantageously 
employed for the purposes of exchange, and for distribution to 
institutions of learning throughout the State, were an adequate 
force employed to classify, arrange and label them. The Trustees 
are of opinion that a small appropriation may properly be made 
by the Legislature for this object. 

A large portion of the Appendix to the present Report consists 
of papers which were communicated with previous Reports, but. 
which have thus far remained unpublished in consequence of 
inadequate provision for the public printing and the necessity of 
completing the legislative documents of each year at a specific date. 
The Trustees have been greatly disappointed and embarrassed by 
these repeated failures on the part of the State printer to fill the 
orders of the Legislature, and they earnestly recommend the adop- 
tion of measures to ensure the timely appearance of the entire 
report hereafter. It is believed that fewer new papers than usual 
have been furnished for the present Report, on account of the 
uncertainty of their early appearance in print. 

Besides the acknowledgments already made in this Report, and 
in the annexed list of donations, the Trustees would also mention 
the courtesy of the Freight Agent of the Rensselaer and Saratoga 
railroad, in transporting several blocks of stone free of charge. 
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Hon. J. H. Ramsay, President of the Albany and Susquehanna 
railroad, has also tendered the free transportation over that 
road of any articles intended for the State Cabinet. 

The usual account current for the fiscal year 1865-6 is hereto 
appended. 

Respectfully submitted, 
_ By order of the Regents. 
JOHN V. L. PRUYN, 
Chancellor of the University. 


ALBany, April 15, 1867. 
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ACCOUNT CURRENT, 


With Appropriation for the State Cabinet of Natural History. 


1865-6. Dr. 
Wovatance from 1864)... 0500.6. cece case cess $2,291.96 
Vo appropriation for 1865-6 .......c.ccee ee caee 800.00 
Cr. 
By collections......... Bsr. i iaptee csairels cd alt, oper g $44 84 
WCHCMIIC AN Ware <5 cio wise 6s wo 8s cieies Sint bas dae ee 127.65 
By books and stationery... 2.00. -eceecsceccce: 93.93 
WPIGMES AMO CASES. 4.0. eee ce cess tee evasaes 121.65 
Pyvexpressave and freight ....ecceseccwseeseceecs 29.29 
Sy COMPNGENTS, 26 2 ove ces see Graichs wae eis) Megara ee 3.00 
By balance to new account. .........ceececves Mee CM GVADAG 


$3,091.96 


$3,091 . 96 


I have examined the preceding account, and the vouchers in support 


thereof, and find them correct. 


ALEXANDER S. JOHNSON. 


ALBANY, Dec. 3, 1866. 


my 
a7 { 
4 + i Y 
) wh ye. and iz. a 
: til foiate ya to inkl’) 
" 
hates as 
Poet ee kee ee vie Cea Boo i 
j OE AES a 
| a hatdeeit bn beards 
2 
f ee re eR re ee 
oo ee ee ee ee ew + eece * ea 
. s 
ee | 
Rove 
ee ee ne ee eg Hy ey We Paes | 
? f- ( ve “ / ‘ ES ! A 
HR el tee eee a al a 


Be te 


a, eae Ue ai ai 


; Vee TLS 


CONTENTS OF APPENDIX. 


(A.) Additions to the State Cabinet during the year 1866: 
1. By donation ; 
2. By purchase. - 

(B.) Catalogue of Shells received from the Smithsonian Institution, in 1865. 

_ (C.) Catalogue of Shells received from the Smithsonian Institution, in 1866. 

(D.) List of Specimens in the Hcovomic Collection. 

(E.) Catalogue of Books in the Library of the State Cabinet of Natural 
History. 

(F.) Local Climatology: By W. D. Witson, D.D., Professor in Hobart 
College, Geneva. 

(G.) Results of Metecrological Observations : 

1, Annual Meteorological Synopsis for the years 1865 and 1866: 
By J. B. TremBuey, M.D., Toledo, O. 

2. Rain Table, kept at Milwauke, Wisconsin, during the years 
1841-1865: By E. S. Marsa, M.D., Cuartes WINKLER, 
M.D., and J. A. Lapuam, LL.D. 

3. Rain Table kept at Pierrepont Manor, N. Y., during the years 
1851-1865: By W. C. PreRREPONT. 

4. Record (by Diagrams) of Thermometer and Barometer, at 
Pierrepont Manor, for January 1866: By W. C. PIERRE- 
PONT. 

5. Monthly Result of Observations at Rochester, for the years 
1865 and 1866: By C. Dewey, D.D. 

(H.) * Observations on the internal appendages of the Genus ATRYPA; 
with a notice of discovery of a loop connecting the spiral cones: 
By R. P. WHITFIELD. 

(I.) Notice of Vol. IV. of the Palzontology of New-York ; with an enu- 
meration of the species described, and observations on their relation 
to Carboniferous forms. 

(K.) + Contributions to Paleontology: By JAmxEs HAut. 

1. Introductions to the Study of the GRaproLiTIDs, with a 
list of the species known in the Palzozoic formations of 
Canada and the United States. 

2. Observations on the Genus STREPTORHYNCUS, continued from 
the Sixteenth Report. 


* This paper was transmitted with the Nineteenth Report on the State Cabinet, but was 
not reached in the printing during the year 1866. 

+ Some of these papers were transmitted with the Eighteenth and Nineteenth Reports, 
or with the Nineteenth only: others are now communicated for the first time 
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. On the Genus STROPHODONTA. 
. On the Genus CHONETES, with a list of the species known in 


the New-York formations. 


On the Genera Propuctus, StroPHALOSIA, AULOSTEGES 
and PRODUCTELLA. 


. On the Genera SPrRIFERA, CyRTINA and allied genera. 

. On the Genera ATHYRIs, MERIsTA and MERISTELLA. 

. Note upon the Genus ZyGospiRA, and its relations to ATRYPA. 
. Remarks upon the Genera RHYNCHONELLA and LEIOoRHYN- 


CHUS. 


On the Genera PENTAMERUS and STRICKLANDINIA, and their 
supposed relations with RENSSEL@RIA. 


. On the Genus EicHwaLptia. 
. On the Genera TEREBRATULA, CENTRONELLA, CRYPTO- 


NELLA, eic. 


. On the Genus TROPIDOLEPTUS. 
. Note on the Genus PAL@mASTER, with descriptions of some 


new species, aud observations upon those previously 
described. 


. Descriptions of some new species of CRINOIDEA and other 


Fossils from the Lower Silurian strata, principally of the 
age of the Hudson-river group. 


. Descriptions of Bryozoa and Corats from the Lower 


Helderberg group of New-York. 


. Descriptions of Bryozoa, etc., from the Upper Helderberg 


and Hamilton groups of New-York. 


. Miscellaneous Notices. 
. Account of some new or little known species of Fossils, from 


rocks of the age of the Niagara group, with Observations on 
the geographical distribution of the species of that epoch, ete. 


. Notes upon the Geology of some parts of Minnesota. 
. Note upon the structure of the mountain region in the north- 


ern part of Georgia and Alabama, and the adjacent parts of 
Tennessee. 

Note upon the Geological relations of the oil-bearing strata 
of Canada West. 

Index to geological and paleontological subjects in the 
Reports on the State Cabinet. 


CAL.) 


ADDITIONS TO THE STATE CABINET DURING THE YEAR 1866. 


I. By DONATION. 


I. To the Zoological Department. 


From the SMITHSONIAN INSTITUTION. 


A box of marine, land and fresh-water SHELLS, numbering 663 species and 
51 varieties and synonyms; in all 714, represented by 1206 individual 
specimens, many of which are broken. Catalogue appended (C.) 


From WILLIAM C. JOHNSON, Newburyport, Mass. 
A specimen of Gerbilia canadensis,—deer mouse,—jumping mouse,—in 


alcohol. 
From L. H. MORGAN, of Rochester. 


(Through Hon. J. V. L. PRUYN) 

A fine collection of specimens of BEAVER-GNAWED Woop, some of them 
being trunks of trees of large size. From the south side of Lake 
Superior. 

II. To the Botanical Department. 
From Mrs. M. A. BUSH, Cohoes. 


A fine collection of MARINE ALG&. 98 specimens, from Long Island 
Sound. 


III. To the Geological and Mineralogical Departments. 


From W. H. McCAMMON, Little-falls. 
Two specimens of rocks of the Chemung group, from Oil Creek, Pa., contain- 
ing Spirifera disjuncta and S. prematura. 


From THOMAS EVERSHED, Medina. 
COPPER PYRITES and QuaARTz with Mica, from Belmont township, North- 
umberland county, Canada West. Several specimens. 


From Dr. R. L. ALLEN, Saratoga-springs. 


Two blocks of GNEISs or GRANITE from a quarry near Saratoga, and two 
blocks of GNEISs and one of GRANITE from Sacondaga river, 
Luzerne, Warren Co. 


From §. VISCHER TALCOTT, Albany. 
A small specimen of SpaTuic [Ron Org, from near Poughkeepsie. 


From Hon. P. W. NICKERSON, Rockland County. 
Some specimens of S1iLIco-MAGNESIAN Limestone for chemical exami- 
nation. Specimens of ConcRETIONARY IRON OrnE—limonite—from 
Rockland county. 
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From Hon. A. C. MCGOWAN, Herkimer County. 
Two small dressed blocks of BRowN SANDSTONE, from the town of 
Frankfort, Herkimer county. 
From H. A. PUTNAM, Etizabethtown. 
Pyritous [ron ORE, from Essex county (particular locality unknown). 


From W. F. GOOKIN, Port Henry. 
OcTOHEDRAL CrysTALs of Maanetic [Ron OR, and a specimen of 
Smoky Quartz in Maaneric [Ron ORs, om the new bed at 
Moriah, Kssex county. 


From ALMERON PHELPS, Moriah. 


CALCARE OUS SPAR in LENTICULAR CRYSTALS; some faces covered with 
minu,e crystals of Iron Pyrites, from the new bed at Moriah. 


From F. €. CROWLEY, Moriah, 


Specimens of Macnetic Iron Ore and ILMENITE in QUARTZ, from 
mines of Crowley & Co., Bent-lot, Moriah. 


From WILLIAM PHINNEY, South Cairo. 
Specimens of ARENACEOUS SHALES of the Hamilton group, filled with 
Spirifera mucronata, from loose masses of the rock six miles west of 


Catskill. 
From J. T. HOGAN. Albany. 


Specimens of Granite, FeLpspar, Mca, etc., from excavations made 
in grading Central Park, New-York, above 53d-street. 


From THOMAS WALTON, Port Henry. 
One block and one slab of SERPENTINE or VERDE ANTIQUE MARBLE, 
from his quarry, in Port Henry. 
From the Cheever Ore Bed Co., Port Henry. 
(Through WALTER MERRILL). 


A large block and smaller specimens of Magnetic Iron Org, and a 
large mass of CRYSTALLINE HORNBLENDE, etc., from a vein cutting 
the ore bed and enclosing pieces of the ore. 


From E. H. SCOTT, Albany. 

Specimens of [Ron OnE from Western Virginia, and a specimen of CAn- 
NEL CoA from Ulster county, W. Va. 

From Prof. —— ORTON, ————. 

Ten specimens of Rock containing fish remains, from the Chemung group 
at Franklin, Delaware county. 

. From Dr. E. BOSTWICK, Hudson. 

Specimens of QuarRTzZ with Chlorite, TaLcosz SLATE with crystals of 
Ilmenite and fine scales of Specular Iron Ore; also separate crystals 
of ILMENITE, from Hillsdale, Columbia county. 

From REUSS HITT, Roxbury, Delaware County. 

Five specimens of RED SHALY SANDSTONE, with fucoidal markings (for 
examination). 

From JOHN T. LANSING, Arica, Peru, 8. America. 

A fine specimen of NATIVE CopreEr from the mines of Peru. 


From Hon. R. G. RANKIN, Newburgh. 
Specimens of CLAysTONES. ( Localities not given.) 
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From the High Rock Spring Co., Saratoga-springs. 

Specimens of CALcAREOUS Tura, cut from the lower side of the High 
Rock on its removal: also, specimen from a pine tree found seven 
feet below the base of the High Rock, and a piece of oak from a 
depth of seventeen feet below. 


From Mr. PRESTON, Sup’t of Edwards Mine, Canaan, N.Y. 
A specimen of SILVER-LEAD-ORE, from the mine. 


From JOEL TIFFANY, Albany. 
Specimens of Cuay and PEBBLEs (drift earth), from the Lake Tunnel at 
Chicago, Ill., 1866. 
From the N. Y. State Agricultural Society 
(Through Col. B.P. JOHNSON, Albany). 


Forty-four specimens from different GEoLoGIcAL FORMATIONS, and eight 
i specimens of CLAys from different parts of the State. 


From the Moriah Mining Company 
(Through MARCUS T. SMITH, Moriah). 


A specimen of Magnetic [ron Org, one foot long by nine inches wide 
and high. 


From HERBERT JUDD, Franklin, Delaware county. 


Specimens of CALCAREOUS SANDSTONE, with remains of fossil fishes, 
from the Chemung group at Franklin. 


From Mrs. LEDYARD LINCKLAEN, Cazenovia 
e (Through Hon. HORATIO SEYMOUR). 
A valuable collection of Fossiis, formerly deposited in the State Cabinet 
by the late LEDYARD LINCKLAEN of Cazenovia. 


From B. and J. CARPENTER, Lockport. 


A block of Nracara Limestone, of one cubic foot, finely dressed, one 
face showing rock fracture ; from Lockport. 


From J. L. and A. RANDALL, Albany. 


Two blocks of Macnetic [Ron OR8, from French Mountain, near Lake 
George. 
From Mr. KNAPP, ————. 


Two specimens of RooFING SLATE, from the U.S. Roofing Slate quarries, 
Washington county. 


From H. R. and Z. J. BROWN, Schoharie. 
A polished specimen of BLack MARBLE two feet four inches long, with a 
base of the same stone dressed as an ordinary building stone, with 
one face showing rock fracture ; from Schoharie. 


From SHERMAN, WETHERBEE & Co., Port Henry. 
A large block of Macnetic Iron Ore from the new bed in Moriah, and 
two large and several small specimens of Iron Ore from the old bed 
in Moriah, Essex county. 


From JACOB GOEWAY, Albany. 
A Precre oF Woop found with the remains of the Mastodon at Cohoes. 
From the Harmony Mills Company, Cohoes 


(Through ALFRED WILD, Albany). 


Bones or A Masropon, found at Cohoes in September and November, 
1866. 
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IV. To the Antequarian Department. 


From Dr. J. H. ARMSBY, Albany. 
A part of a Stone Mortar Psst Le (aboriginal ) ; locality not given. 


V. To the Library. 


From the Royal Norsk University of Christiana, Sweden. 

An Account of the Fossils of the Quaternary Period; by Dr. MicHAEL 
Sars, Professor in the University of Christiana. Quarto, 134 pp. and 
four plates. 

A Paper on the Brachiopoda; by Grore@E Ossian Sars. Quarto 71 pp. 
and four plates. (This paper received the prize of the Royal Gold 
Medal. 

A Paper aa Sneereen Folgefon; by S. A. SEXn. Quarto, 36 pp. and 


chart. 
Through the SMITHSONIAN INSTITUTION, 


The Isrts for 1864, complete; 1865, February to December; 1866, Janu- 
ary to June. 


Il. By purcHass. 
I. To the Botanical Department. 


Lesquereux’s ‘‘ Musct AMERICANI EXsIcoari.”’ 


(B.) 


INSTITUTION TO THE STATE MUSEUM. 


LAMELLIBRANCHIATA 


CATALOGUE OF SHELLS PRESENTED BY THE SMITHSONIAN 


Name. Loeality. No. 
OOSTIR DA. TR 1a OF ae ee Vancouver..... 1 
SC Rayaica: HyAME MGM WAIUAY oa! a; « MOR era we. liry. 
‘© var. RUFOIDES (broken)... COPA, Bes ly. 
PLICATA, CHEN eo sa Waa bases GOA Kes oF 4y. 
MOP AVIA, TG UG taccig sare s fook wwe orbs es. oe New-Zealand deg 
DUC RINUSIE DA, 8 a okerels esse teusse aves rw ale aus Dy Die cg te a. lv 
SOM NIMENAR TT, SS VATS. 5.00 bmn elie eae New-Zealand.... 1 
wee Be Ua Sc ccces ty ah apes a se Ss Race Island... , ly. 
MORDAX, Stee rak yo craig shoreeea ers <aNe Biya eee chose 2-v. 
POOH APT Ave o's ame a 0s a's see ede Me San-Diego...... ly 
SHMMGADONSIS, Gel, coc es sane eso doe oA Ss 1 
PHILIPPINARIUM, Hanl, (badly broken) Gio" | take eee. lv 
PLACUNANOMIA MACROSCHISMA, Desh......... Viancouver..% <.. 2 
LAOTUVPNLEOLONDATUS, SbY.......2.0sec ees TIT) sfenepetcirer ties c 1 
SOMA OSU 4 G0 oe ne 20 5:6 54 wit wltele Jaa tetas. <4 2ive 
IVGIONB Te CHE WIGW Rr UEN UE a <vcr Ss eh cy orcravew ww cee O elas South-Africa DAN 
CRASSICOSTATUS, Sdy. (crushed )...... Ohinaisee atlas oe 
BPEANPRE OM DUIS EE La70. os cr.cto @ « a1 er ove of wot wo Indian Ocean.. ye 
AQUISULCATUS, var. VENTRICOSUS.... California Survey DNs 
ARENDS GAIN VEIL «04 ) nfo ew igh op Gy ever wx shee oto) -c “SUencoroe 3 Y. 
a SB AUTOU SSI) Spy xa os rch 3) SF oucer'el a) ay wh'w eyioy en oy « ORS NAL 55 Sa IE 
HASH AUUS var. (1w..broken)s.<ssie ¢ GORE Fen Bais, 2 
HDAGE WVAIONGI MUU 5 Lo chev. sal sles giaretese oss « afae RaorNeoronn. .. . ave 
MOM EMNOSWSs KOE So 46 Grn da one oe ot INSOOON Es 6s See lv 
DArT-AURITUS, var. (broken))......2... Cal, Survey)... . Ziv 
AOE MCRLOM cone) fa Se naan oe ele ens iNew. Zealandies aa. lox. 
PROPANE SIRUBNUIS 9 FLUE p. vy sy cbieu oli ch av 01 br dv av-oy oc Wo horar's do Bete tk alas 
MONOTIMERIS, Conv. (and var.) ....... Cal. Survey.i:... 3 V. 
REA DRHPORMRUM, Peet. oars sot Meo « s Singap: or ..... 1 
VanINENEMUOO OWS fn glee ooo an sacle aselele oe GLOMGA aie baw st 1 
SUMBINO DIOS WIM ais sc de Pele aha a oso ters» Sibt Lameas sas. lv 
SPRUE KI DATUS OU. fo. cs seas ds lee ess Ro hanahen een ase. iv: 
CREBRICOSTATUS, Phzl. (bruken)..... 4 Pepa ak lee fe 2 v. 
DRIN GUNNS ODT Gini, ee tus WS ie 8 es Siew SGilimeae 5 he. 2. 
igeA MANOR TFA Wats) re. a ed isi a ison ws ey a New Zealand iby, 


20 


Name. 
AMUS TUM CAUR AN UM. Gtd ea ee eee Se SRS 
HUINNITES GIGANTEUS, G7@y?. con. een 395 
IMA FRAGTLIS, Chem Greet vere nt ee Oe 
coe 2 VNCHUNUIN SOUP 3 ors 64 MP Manabe Boas hin, a 
SPONDYUUS MICROM E PIAS iZa7/0 eee en ee 
OCH atyATUS vers se ee Fa PPR Pace ea 


PAL TOA TU A VAWISIURIA TASH aS ies Vee 
PHILIPPINARIUM, Sdy.. 


eoeeeoeaetfeee @ 


.2e DERI BSS An SOY oases ue ee eee. ce Meee 
AVICULA (MARGARITIPHORA) LURIDA, Gia. (1 
brolsem)):.: 5s .<: tie tere emer ene siete oe 
(MARGARITIPHORA) PICA. Gld ....... 
sme LURIDA, Gd. var.. 
Vile WA) GO we exra. 
(broken ).. Re ee See 6 eS a an 

ee (MARGARITIPHORA) GLABRA, Gid.. 
: TRO 59 OWA EY Gren abc Pe 
MARGARITIPHORA PLE UOSA TICLE. st ectert acer 
ane EAE) NSHGHNIOIS A TELUD Oe etancce ei tie eae eine cee 
DIGI OCOUE (D1 BLL VAY OI Ie MON aen es Rae Rite SAK 
5 fe eR INR R UAUTYAY cri ey ove ec eas eclge ee ataul 3c 
ISOGNOMON COSTELLATUM, Con....... mena Ss 
GN A AVR Cal Tet OTA G7a eerone ele eee eee eae : 
ISOGNOMON FEMORALIS, Lam. v, IMBRICATUS 
(Groken) oa Se in Meu LEGA SEIT AR re 
PERNA (ISOGNOMON) PARVA, Clans eee 


oe 4 TAN AOGY G1 ok eee 
ESOGNOMON DINCISUS, Con sedvoacico.usesssebe oe 
SPATULATUS, we... te 
PUNNA ASSIMILIS; Hand. (broken )\....0.... eles 
MYTILUS CALIFORNIAN WSHC om. eieiser sie valieen 
HIRSUTIUS; Lagi: aclc sR eee 


EY CUNELROR MIG. luge. oes ee oe 
ae MMAIG HL LEAN OUS yG 7s 45 scene sate 
ve Chee cee ARE 
e ALGosUS, Gid, (ly. broken) =. ee air 
a ovaLis, Lam Be ears tide Sin a lapiacroeeneenar sie 
i GVA NUL:AM Us; bla n ian 2 eee ey nen 
PAVING) Ss lame as ha ae BUsuslngeyen Leelee none eon: 

fe DERN AML Aas opoenenenerekereenere wile a tvokogs 
ae TENULSTRIATUS, Dkr. coke pee 
bate PYRUFOR MUS, “Gld. 5.5 s<baeake reed ea 
ae HEPAT OmiSn GL... slouse@aane ieee 2% 
ee SCCM D I Ss wolie Co) fl aie Styne a ee 
a 36 TUN. VAL en ae ee 
Gs ieee ay eaeenicomia sp or 
58 GRUNERITANUS ..Di7 300 2 atc eee 
a CREBRILIRATUS, Con:..... RY as Ne 
a (MopIOoLA) AREOLATUS, Gir hase 
SEPTIFER CUMINGIANUS, Dhkr........0.e0000- 
CRASSUS: aoe oeuenee Peis oats ak 
INCISU Si IW elena. cs ee he ee ee 
NICOBAR GUS Oren tue cates Cea 


MODIOLA, RECWAL Con.) Wanker ae eee 


TWENTIETH ANNUAL REPORT OF THE REGENTS. 


Loeality. 

Vancouver. . 

do Be Aa 
pee | ae 
Fiji, Japan..... 
Gr ailamerse= sane 

do oot ae 
Australias eater 
SMGKGAY OO. 5 9/55 cs 
Ki. Neoro: sean 


Pacific. . a a 


CUO Poe Ac 
. New-Zealand.... 


Australian eee 


Ceylon.. 


Hobson’s Bay... 
Sty lucasae ene 


Sandwich Islands. 
Pacific Islands... 


Sandwich Islands. 


China: < so eee 
Vancouver,....- 


Pataconia ease 
Orange Harb.... 
Cape Good Hope. 
Peruse Ae 
Rio Nesrose a... 
Chili etes ee oe 
New-Zealand.... 
Orange Harbor.. 
Gilen aaa fs us 
Callaor: AE Ait 
Kingsmill Is..... 
New Zealand.... 
Vancouver tae 
Ceylon} /tachitocee 
West Africa..... 
Sands Qa ae 
New Zealand.... 


(Galifarain: hi ae 


Cape Good Hope. 


noe 


mb He! bo Cote 


bo © 
= 


ADDITIONS TO THE STATE CABINET. 


Name. 


Locality. 


IDO) So I a a ere 6) ee 


a DAME NS CML. rol abet ch ction eh or ob ot cet ae ae! Se 
PCH ILIPPINARI UM, Plan «oo. oie es weiss 
Be. FMA JUIN OILTD an Von sh cect on ot oh of os cs obo orale 
MYTILIMERIA NUTTALII, Con. (all fragments)... 
CEBENELLA CUNEATA. Gld. (1 v. broken)...... 
Be HERS MOM AU MEMO © eel sa: of ol oh aro Grok lo oh eh ovens 
ITTHOPHAGUS ARISTATUS, Dellw......ccceees 
ie SUMTUNIG WANDS DET ou a oc en eu shd ond we 

B GON CANS? EUR 20 wells seic ara tenes iovnse nes '« 
- UII AMUSE DIES: o/c 0 Sore 6 odrsnarteers d's 
- APPENDICULATUS, PAzd. (broken)..... 

s SPM OMRU ES LEO! a. ows. sereieia! cvenet es see ewes 
PMB MAMESARIGU INIA! ls Gis or hae ot helo ences ee es 
FALCATA, Gld. (broken). tae ee ae 
WA Ree 5. esol ev ede tevoes. 
# SEMEN SU Crd) Dear ona. Son oy hav ed Shsnevanccerencatire: ae 
se HOSP LOAM LUUCe Co. sce a aes ule oe ere es 
i OE PAUI IEC O96 ay. cat cd ov ot ev ot view anveilan es ayes ab'S's" oy 0 
SCAPHARCA LABRATA, Sdy...... Bp oP pienece ys eis ses 
Bf, TRIER UBIO MIC ae eee 
if RMU ER UED URN SS igiy GSR Reel ae ale © are 
Pees Oa CARIMBRICATA . D209 oo ee owe oe ee 
JF SPS RENUIEN FACIE 5.2.5 2h Sven evah ev cllel char evanvlai a? avelleue 
E BPMN OASIS ie gw 0s sha raiedereleieile tolasarerere 
Spee MEME MEE S OVA ILE. ok. oo e's orecate tary ove os 
ie WOMENS CHING UEUCs we ewes 0 aa wide el aette™ 
ah DIA RLOAT A, Shy. (broken)... si. o- 4! 

a SHaNEMMEMEUL OAS IDES. cicicnssae ale a etele orgie a 
- MOMS AUIS OY 5 Wied lenat a ae dele abla) ales 
Be eee MUNG DL BAN NTAT AGI cs wee oe ee be 

Pe PiMSMOR TW OSA. LI70. ore cicieiers eelsie-brercne sae 0 
NGOETEA REVERSA. .*.'.. ERA VS ort nd HEAT é 
PECTUNCULUS TENUISCULPTUS, Cor. (? v. GIGAN- 
RSA oink AAO Oo hem A Nes 

ae LUPRPLN Usa AMIN Se LLL Oy sds oh ewes ack skater ar otohep sds 
be ASS DINE OS TOS 90a Ios ee a ae eer 
oy RC TRIN MMO R MUS LsQ712 ace seoneh ares ero: otarerao 6 
a SUIBE OVENS OMB WS wy otint ot i oi wh ct ss ot oor went ovat gh og 
Bs SEPIA U IS MOE ln on cieban ch or se an ower erg ee de 
oe EMO OSE PACE NTRUES a covery a diam ot ony Rasher 6 
fe EMU SMIS EOE! acy eel ls slr sierat ov ke d wt ees 
be AV OAM ML AUIS Abc askat ohere tao hameoroile dood 
IL SED Ay ClCR ASE G (7/0 8 a ee RR ea er 
WEEE May RENE FIC UW N-DIUS 0 AGC ev en'oy os at'ah oe vor ot w oh er Oi one! & 
a OED pli HIN UNI Soy) Capa slavlen siren er ar an =o ex Gc) Br av-be Ole 
bs MENGUERIL, Grey (broken).........0.. 
ne Ui AUINO PLR EN LUIS Va. ost cl'ch ctuk oh wel ovat o's olor we Sw as 
MARGARITANA MARGARITIFERA, Lin......... 
ANODONTA (GONIDEA) ANGUSTATA, Lea....... 
es PEN (Gil WAIL Ce, os Pe RN ACTS, 
Ra: ORG ONMINSHISOMUCds sis Sad ehe de del. ass 
ie DVAINEA ARTE IM N GIS oo LTCC st vacere'le ley aturererete 
DME MNUAT OM ROWATANIRUC ves oh vs ce es 2s Eat 


Hong Kong.... 


Vancouver..... 


eeetooese @ 


New Fiend #2 
West Africa.... 
Mona Anas je 
Patagonia... .. 


Rio Janeiro..... 


oce@eG8ereeeee 


Vancouver. Res: 


° 


California Survey. 


Rio Janeiro.... 
IN denser eke. 
Hobson’s Bay.. 


Chingiat eed. . 


Famnevaruioc.... 


Hee saa ee. 


eoessceeeceee eo eae ee 


Racine: Brahe oath ake 


laviar SCAR he oe. 


New- Fealana: ais 


. 


Chink oot e is 


Central America 


eeeeeoeeereeee @ 


Rio Negro.....). 


Hakodadit ot 4: 
East Indies.... 
Vancouver....., 


North Africa. ... 


New Zealand... 
Se eee ee 
Cal. Survey.... 
Miamilla een tee. 
New-Zealand... 


Oregon Dist’: : 
Sa cmmenen RB. f 
Oregon Dist.... 
do ay 
do Ali 


eeseeeee et eer 8 © @ 


iS) 
paar 


Z 
© 


= 


ary 


= 


a 


oe Ne cl oO ec NO ON Nel NO Sel SO 
| < 


jet WD Rt 
< 4 


te 
# 


= 


= 


ft OD ped fed et 
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Name. 

CHA MWA SE KOGY RAs (Con 4 o. keane ne aN 
of CARD ETLLH OR MCS eve hye ee 
Bh OLD MB UIA . Ga oe Spoon ae 
ha PELLUCIDAY Brad iuante ane. 
oe WOH TN AT Ase 5 epee eye ee Buen: 


ie CORRUGATAM. User Giana Le MaRS 
Bi JENEE STG whe Nt ee Gta cvs 
A PHEL WOUDA< Weve. tas aac eit a tet es 
CAR DIUM GORI US wllor. ae not a ace en ee eee 
ee, GRE EIN AUN Di WINE as spreen ee eon area As 
oe SUBIRUGOSU NG, SO7, a cane re ea toteer a eae 

ae: CONSORS | a ss ahs elie ER MN SIRS DS 
hie BLAND Gd (i. os Nak yee ame 
chs RUGOSUMN Lan. caso 50 t  eeeee 
OMT DIONG MOG Jeyranee Ne liglea) ers Ad ea 
Lavicarpium AUSTRALE, Sby. seers encten eee 
En PAT DIUM RUE sa) socn tar aa tate eee eee 
ee ASDA CITRINE Ncre cL eh Saat teas tose eee eiees 
As LMR ALUM MOONS «sac cee she cae ete ete 
a SUBSERIOC@ UMC on Aner Mie eee : 


HEMICARDIACARDISSA, Lin.v. MONSTROSA,Chem. 


a WRAGR ANS Ls27070, eeuedecareys eceoed caer kere 
. SUBRETUS SA, Sic dan spheheeuce ware 
Rates TURAN GUIANA) eee PAS ie Soe re 
iWin COLUMBELIVAL Lait. once ese Cee 
Ke EIB U RUN RAS he 06 4 0, ots bereits ata eB ET 
hs TANG ULM MSS ee, <, 5 2 : sl sooreta We Sees 

e (GoDAKIA) RAMULOSA, Gide ae 
it, (LUO RAS) Se OU EAT a ow odo 

; (DIPLODONTA) INCULTA (1 y. broken). 
CODSIPA, SPIN CAWAUIVAY, Ji 797 fo). ke Seen eee ee 
LN DNR RUD TA JCI cre as is Sos sauces 
LORLPES UMEDA, A Deen ne aid Oe ene ee 
oe PHILIPPINARTUM, vel: saw neces s 
Dime lO DONTAY CALC UIAUIS, Lites setae eens 
OR BED LA MiGHGs i, ca wam there cict a eee 
KELLIA LAPEROUSSIN 2.4. 2. Sen ay ernegts ries Ab 
COR BICULA CUNUNGSiie DWesiiaa nnn eeu 
ie, CRASS UIA MOIS. (a a eke nae ie ain Genie 
Ke, SQUAD ADIOS ck cee Uae eee ue te 
ORIENTAL ES: ams, os een ee 

PISHE RAD EDBSSER EN Aber? oaks ee einai 
ChRCE, BULIPTICUS SOW. hace emer eee 
He GIBB AGE G Ie alien tte eee ete ee 
Et PHOTEN WMAeeIa07 2.6.2.0. een eee eee 
iy SORIPPAGHON Se ues kes pe ee 
a DEV ARCATA SC Rei. cere ee ere eee 
ib DIGPAR AINE ik 3 Sa RRO oe 
bis HEMEPACTAL SOY) 0. ae sis at ata RG, 
v (LioconcHa) picta, Lam. (broken)... 
CRASSATEL LA NAN AS TAG N Goce omens ene 
oe VARIA NS JC preter 2 pale bee pare sweet 
VENERICARDIA, var. VENTRICOSA, Glade 5... 


a REPURKA, WUE 0.45. Ja epee ene See 


Locality. 


San-Dievo.. 


Ohilike a Sake 
St. loweas. =: 
Singapoor... 
St. Lucas... 


St. Barbara. 
Vancouver... 
Puget sound. 


St. Tae 
Str. of St. Tuga. 


 usehnlee. te 
St. Lucas... 
Aanzebar... 


St. Diego. .. 


eovoeeeeeree 


Panama see 


Gambia 


St. Lucas... 


dons eee 


Penmatoo Is... 
Tongalatoo..... 
New-Zealand.. 
Wit .setenree 


doses 
Loo Choo.. 


eoeeeeese ee ee 


Vancouver.. 
alpine 
Hong-Kong . 
Lindam yer 
Hong-Kong .. 
West Africa. 
Akalbate: 202 


eeereoerere tees e 


eoeooeet © rp eo es 


eee 


oe © © @ oss ec eee 


Indian ‘Oueain Eye 


oe © © © 


Cape St. Tacs, 


«4 


% 


= 


<< 
e es 


St et DD DDS et DO lt 


ADDITIONS TO THE STATE 


Name. 


MIODON PROLONGATUS, Copr........4. 
VENUS PLICATA, Chem..... Reinier: 


HUMES ENYCE PRL ns sce oie ad aie ch 2 


ese 


COSTELLATA, Sby. (badly injured)., me 


ASDAB UW Ae MG oincrs wwe diane 
ORASSICOSTA, Quoy.. d dslaialae 


Perruis PROVEIN  ILONET © vane cose ia iw 610.10 


UM LAG CHAD 6 25. c0i0k as « ts 


ANOMALOCARDIA MACRODON, Desh... 


TUTE OESISIR) o 7777 ne ee : 
PROV SWAG SOY, .areselevovece evsia cout 
UREN NOAA oo eje i owe ase 
SO PMIOSIAY | L270 x 5 oc env ny ase: os s1 eer 


CuI0NE SIMILLIMA, Sdby. (? young).... 


3 


MICO OPA LS Sf. ooo s a 0 Wate 
ERRICHBURGI, Gray..e seca. 


COGECINEIN SIGs <0 is. 62 es ie ee a 


MESODERMA, Quoy.......... 


CALLOSA, V. FLUCTIFRAGA ... 


CAMUOPHYLLA, Hanl..... i. 
ALTA, ae @eeeee#e#t8 868 
MIWA MO IER gsave Su Aw i 


SAXIDOMUS NUTTALI.......002.6 Aa 


CYTHEREA LEUCOSIA, Lam............ 
AMOR ATS) LQ .o. sere Gea doo oc 


SUNETTA VAGINALIS Hanl...... oats 


OPACA, Soy. ee ces s@ @ @ 8 e ce. eee 8 @ 
SOMA LS, WIS /e «6. envi see's 


MORPHINA evopeeoeecrteeeeee o 0 
ZONATA eceeveveesree+eoe2e@ + @ 6 o 
cASTA, Lam (young)........ 


OPRGUESTA CLTRINA, LO. .0c0..00is) 30s 


FMUSBIIE Wh Svs oW'eaW's valcaucasicrs vexerenesat's 
WEEE OAS OOD bis sa va va nai0sc0 vw mv el be 
SUE AC E71) ae ne 
OWL DN OSA D085 so: a esa. 0 v0 so. 10 Jose 
BN ICADA(OFOKED) . oc ww nace o's 


VAD A ANUS TOM seis cay a \s la 'e loo 4.0 


ATREOMN AG TOY 5 cieceveseeve avace 
(AMIANTIS) CALLOSA, Con... 


a@eoeee 


TRIGONA CRASSATELLOIDES, Com....e.eee: 
(PACHYDUSA) CRASSATELLOIDES, Con. 


NITIDULA, DG rcisworsianse svscinsns 


Dosinra curata, Rve (broken)...... 


UR TOM NUS GTAY ose ose sde 00) 
ONG RIO'S AS ies caslve ie tate elie to ce) whee 


PSP ES TNE BAG FAY. 2.0.0 sce erece ersieress 


SIMA MMNGEUAL) (Covel e) acahetile YY 
GEOGRAPHIGCA, Chem........ 


eo 


PHILIPPINARIUM (1 v. broken)... 
STAMINEA, var. DIOCGSA, Soya: Ha 


HAP ONMCN GH Cl ns cpacsaeicl etaeie)'s 
AEC LOIN Le ARTIS ETI Sh on cone? ov eves « 


STAMINEA var. PETITII, Desh.. 


CABINET. 23 
Locality. No 
Vancouver: 4a ce Qivk 
West Africa. ly. 
Chalice eer. 6.) OE 
Vancouver.... lv. 
New-Zealand... 1 
Califormiairea ;.. 4. We 
pie Re a 4 2QY. 
Rio Janeiro.. 1 
Ginna ee 1 
te ana Moc ave 
St. Tate cis lv. 
Rod ea es Ae Day 
California Survey 1 
Site dinmcase sees 5 (2/y, 
New-Zealand.... 1 
nt eee, donque yi 
New Dexands ‘ 4. 
California Survey 2Vv 
China, 25-2 soa: Be 
Leavin Gas adie antee ¢ A 
California Survey 2. 
do eve 
Gli oe ees so 20 Pv. 
Vancouver... AST 
JAPA pore hiec LL 
Ceylomens aag.i.s °, 1 
pea tins BS meat pee ae NN yee 
pa sea Lear dl Wa 
@achin Ghana rene Hs I 
St. Lucas..... several. 
Kingsmill Dares vs Dive 
Cape Palmas. 1 
Rew pttyeieieeilare Uo, 2 V8 
Sita lumeasyp ins. Bt 
Sierra Leone.... Iv. 
Vancouver...... 1 
St. Barbara..... ay, 
Cals Suuvey igo. A2\vs 
Sitaduwease ceews ar yon tk 
New-Zealand.... Q2v. 
Cape Palmas.... iv 
St. Luecas..... me ve 
New-Zealand.... lv. 
Cale Surveyyai sae 2. 
Avistrailiians 428 22. ly. 
Hakodadazi...6  2v¥ 
Caly Sugwey 2.5 ot 
SE, 3 eM eg eh ee SEA Meee: 
Vancouver; 2.149) 2 
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THE REGENTS. 


Name. Loeality. No. 
TAPES, QUADRADIATUS, Deshc.. Jonge cmieien Se eee ee Cee Dive 
ET AMM UMA AL: Lats. 2) 5 Wales oa rans teneies ee ee RL COREE eee DV 
TURGIDULA, Desh. (broken).......... New-Zealand 1 
ENDO Avital ae aes SUSIE ISIS Ms 20 atin Chae oes PR i ee ce 3 Vv. 
qycuss, WW ASRUIGE (CAUIVA re se eeu eRe Jaane eA) ldve. 2 od eve 
STAMINEA, var. NUDATA, Desh... . 2.25) Vancouvers ces 6 acon 
ODD A ees Sie tos ke Jbcse ie eo enaslie gar oiereeraite de do Sueck. Hae 
a, GORIR WGUACIUA Ts (Geel ee ee te siceuvahalcnes HNO Wes Hentande es 
SUMO TA IACI wo ais. ise severe te Ghee he ek ee ks eae lv. 
RIM OSA, WIS . uk e's ob wk See bie as 6 a ee ee SG: Saal 
STAMINEA, var. ARBELLA....... wsarieses HV LN COUN CRS ah emo 
PBL cee mies es oni do cio. eee 
TENERRIMA, Cor. Ee es heoeee ose California: Steveyaamlawe 
PrrRIcoLa PORNIOCAWA, SOY. ici mionjelelia- ea taOnian: ame I3v 
CUAIEERO RING CAR Cosine sees wie. voce, /Oa IM ORINaS eee BV: 
RUPELLARIA CORRUGATA, Desh. (crushed). . Cape Good Hope, lv. 
Mactra poLtita, Chem cee ss oh algo ees LUC Ded ys hime rename ae 
UACumiet on AC sale, AKON S WOS A Ae ea A Sadly 5 ‘ C.Sts Lucast) Se alae 
STANDELLA CALIFORNICA, Con. (badly broken). Sta. Barbarals.Cal.Sur. 2 v. 
PLANULATA, Con. (broken) ..... ...-’ California Survey Ivy. 
SCHIZOTH@RUS NUITALI, Con..... .......... Shoal-water Bay. 1 
Le UNA AUER OS RPA Wate. e) ae sateieiaelee ee  COVLOM I. sik Greene mme ene 
oh WU GUEHONIEN, Calle. 5 5 5 a 6 33 ~ olietbie se elsledeiey 2 LER hee eee Rea S| 
CHRUCIONTUN, SVORAM2 5 363 sckanieldaigaietede teilaaeius a Ta, bla: areas NEE rae 1 
ie TNCERDA, W008i oo; waveveseins se: + c/eGexexenenehetel. aboot seen ee 
a JUBAR, UHanl csi sand dee eweee rece Lee 1 
uM MARGINA THES, Dili) (I broken):... eine ene ee 2 
e STAURELDA,: LQ... 6 ow dale cep oene ees CLL eee 
BR ULIUS Ss LGM v0 a: ov avehoicnealia Wee oeceue Buel oa eee ee ee ae 
on sTRIGOSA, Gael. (crished)......./..-)Gambia: 4 cee eee 
e; CONCHINER MOAR GI says een ace 2 oe s.0.e\es SINSAPOOLE.). keene 
VULSELLA, Chem. (crushed) \. <<: 0... Oeylom eerie ok obaive 
Any OSTRACEA, Jam. (broken) ay. oe peel eereeee tele 
a PUNICEA, Ait e acrsneieioce otis els jem ieee oe ACAD COM ain mmc 
se BEAT NV Wi Desh Ape. omic ee Singapoors Mea eles 
bhi RuGosA,. Lam. (broken)... Ms. « «<0 ,- soo Ohoobgn mene 
wis VIRGATA,, Lam. (lL. v.brokem)s. cc cen dice mie eke eae re 
EN (MacALIA) BRUGUIEREI, Hanl....... Singapoor: :e ea nawle 
Me, (ARCOPAGIA) DIscuLUS, Desh........ New-Zealand ... 1 
we (PERON@®A) DISPAR, Con. ¢l v. broken) Sandwich Islands. 3v. 
BODEGENSIS, Hds....... Vancouver... ....009 Lov. 
(TELLINA) Mara SALMONEA, ee chetetaidl) VAMC OUVETA Te nmeeS 
TELLINIDES PURPURRUS; 2U6.« 2400 nae emis « oC Apu CO) 4a aie) nel ene 
ANGULUS OBTUSUS, Cpr... oda bie win whdttele eh VIMCOUV-CT 2s ick ae 
STRIGILLA CARNEARHA, V. FURCATA,|....¢ 1... 2. CapUlcO..2s 4.0 meme 
x ACROCUMUAR NIL ee Ree ener Ceci 2. aia tellelt SAM Ea 
SANGUINOLARIA NUTTALIL....--00re00+ «e.- San Diego... 2S eh ame 
ASAPHIS DEFLORATA, L77. .(DICHOTOMA, Ato). 2)...1.2% 01) ase eee 
ASAPHIS DEFLORATA, Lez. (VIOLACBA) .Vonsk.. .5..0..t02e ihe eeu 
PSAMMO BWA) SOU EDIEUD Cn yacesscue eI eho tede nae DAciic «enna 2 V. 
VARIEGATA, Wood...... SS a SPORE NEU IRER A ice A cy) oe ae 
Bs RUBRARADIA@TA, IVutt. (broken),......... Vancouyerwad. seu oie 
: CONVEXA, Jive (broken),..c)..0....- 02 NeweZealamdy.) 2 
SOLETELLINA VIVIDA) MQ .)..\ceeals wll tde st. PLO RIN one, ae, yan udane 


ADDITIONS TO THE STATE CABINET. 


Name, 
SOLETELLINA T BLES ate es aN she 
: PRIPANUSEN 9 WIOSTE Ao, oles nF hele Sidherst a 508s 
DIACOMA RECTA, vars EDULIS, Nutt .....0. 00000 
Bes ENBOUENATA, Wesh....:< 0. ss aortas 
CAYENNENSIs, Lam. (broken)........ 
ee HINGED AGI ODT. <ciace wins Mid alee 3 c Ho een ae 
EMER O NUGEATE WAIN, 5) cute valde re: sasaiscins o-gltesneyel vasa ee) 0 
MMCONSPICUWA, Val oocddeccedeaceeced 
aa Brod. and variety....... 
: PPM OIULDACS DOIN Mieie ahst shel So oh a! Gece aie dha sede 
SEMBLE SUBTRUNCATA, Sby......0 2.50. He: 
CORRUGADTA, 700... os cc. oe wa ale es : 
IVINS. ia a Ree MACE EL me 2 ts 
CENENGIA CALERORNICA, Cons... cece cc ce 0 e's 
PORORIGULARTIA ALTA, Con... 02sec es ace eos 
oii (CAPSA) LACUNOSA, Chem. (broken). . 
MESODESMA NOVAZEALANDICA, 2 ee es oe 
ANAPA OCUNEATA, Desh../.... RAT are ashe Pa ; 
ERYCINA (Paputa) CUNEATA, Deshecic MO: 
; GLABRATA, Gmel.. EA cnae 
: STRIATA Cree) Ap go ae 
DONAX SERRA, Chem. EM a uit, wurst a Menor tate? ae oz 
OV OXUOSA a 5 ioe cv oh idl vt best oes Risener Go 
ASPERA. 02... 0% Sl eraladatoierwe hae tes 
ae COUN DWAIGU LOO eee eaten 
CALIFORNICUS, COs. oc ee co ee ees ener @ 
SCORTUM, L277. cvs ccocweds ste ssid S's 
BAMA GL. VAL. 3 ree as ee PM si 
Wh, SORNO MOISE Gils! + 4 oie) ate’ tx? eharere? tire os 
by CGPATUS HVAT. dee ece sc ccue ces Bee saree 
EUG OSUS. 127. wv. <) 1. Seema hiacetepatece er ate <a 
HntERoDONAX BIMACULATUS, Var......... ae 
VAaLr.g cece erccce 
GQALATEA RADIATA, lowe DEC PEER EEE ROO CE 
PMA MEVME RAS OWATAL UEIAS 5 oo. 5 on olece sc cunehes oe 
SOLEN BREVIS, Gray..... DOES Oe cee eee 
SOLECURTUS DOMBEYI, Lam......... Senstohcadh he 
HP AUMENUIS saSOVOSIONS sos o,cs sc es eVoc eye, oc bee, secu ass 
CHB A SPC LE 5 x, 0: 0. ore etacencrers ay afar etey ps 
CAMERNORINECUS,. C070. 6; sccsceo2.0 at dlat he 
; SUBTILIS, Con. . Byte Bae ree Rien 
‘Novacunina SANGETICA, Bens. KES eS o, 


MacH RA (without labels and 1 broken). oes sere 
Mya TRUNCATA (= M. pracisa, Gild.).. 
PLATYODON CANCELLATUS, Con......... 


CRYPTOMYA CALIFORNICA, Con.......-.0020- 
Wor EUA UMMA Op) 0 eos ceols dss kes «16-9 3200 

i GERMS RIS © sore so & «0 netore 6 isl ele «A, 3 

af OV WAM ARS os sos i's a, Sener eek Gas 
PANOPEA GENEROSA, Gld. (broken) cece 8 oreenate : 
(PaAnpoRA) KENNERLIA FILOSA, Cpr..... Sts)e 
SAXICAVA PURPURASCENS, Sby........000- a 


eoeasaoc0es 


PHOLADIS, Lin. var. oeoeeereeee? —»s 
| Assem. No. 239. | 4 


Mijn 2% 4 


Locality. 
Chimaedal Salles : 
Vancouver..... ; 

do 
Rio Janeiro..... 
Calisiumweriner el 
Rio Janeiro..... 
Veancomvery. «4 a 


San Francisco... 
Rion’ aneiroe. oss 
Callao 
CalviSurvey....-. 
do SRE 
do 
. Singapoor 
New-Zealand.... 
Fuju.. arcs 
ee. Velen. sere 


eweeoere eo @ 


Cape Good Hope, 
St. Barbara..... 


Humboldt Bay... 


Ceylon Na ffs. .k 
Calls Survey.)/.~. 


Cape Good Hope, 
eS oineapoor tf. ). . - 


do 


UNeapUlEOlts leis 
Cape Palmas.... 
CalSuryeyi.. 0... 
Acapulco........ 


West Africa..... 
Ghaenene 

Callao eS ex's 
Chine eee es 


Gram biay.) wlea« - « 
Cal. Survey..... 

do Sore 
SRE as 
Puget Sound... 
Call Suigvergaae ae 
Cahitounrag wy. .<. 


Hong-Kong... 
Acapulco. . 

Oalifonmiar. «2/34. 
Puget Sound.... 
Orange Harbor.. 
Vancouver. 


eee eo8 @ 


ee aes 


a 


= 


SO NNO Non ee ee 
<4 < 


aS 
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Name. 


LYONSIA CALIFORNICA, Con. (1 crushed)...... 


: (ENTODESMA) SAXICOLA, Bazrd(1 b’k’n) 
BaRNea SIMILIS, Gray.. 


eooeee eevee ee © & 


PHOLADIDEA PENITA, Gan see td AA esate Nit 


ovorpEA, Gld. (fragment in rock). 56055 
GAIMARDIA TRAPEZINA, Lam. (1 broken).. 
BRYOPHILA SETOSA, Cpr... 


BRACHIOPODA. 


TEREBRATULA UNGUICULA, Cor... ...ccceess 


TEREBRATELLA RUBICUNDA, Sel........ 
CHILENSIS.... 


ree PULVINATA...... 
KUDESIA GRAYII..... 


ANATINA, Lam.... 
DiscINA LAMELLOSA, Brod. 


eeeee8ee es 


ceeeeetrteeesoe 


WALDHEIMIA QLOBOSA, Lam..... .... 


TONICIA LINEATA, Wood.......... Ba 
IsCHNOCHITON INTERSTINCTUS, Gld... 


ee 


STROMBUS EPIDROMUS... 


PARALLELUS, Aantus.. 
MopaALIA GRAYI 
HINDSII, Sby 
MERCKII, Midd... 


eeoseoese2oee e@eee 


GRAYI, var. SWANSIT, valves... 


muscosa, Gld.. 
KATHARINA TRUNCATA, Sby..... 
ACANTHOPLEURA SCABRA, Five. 


uRCEUS, Lin. 


VITDATUS .....-. « 


GASTEROPODA. 


ee@ese20e8e 


eeeevreeevwteeeeet & @ 


eeeeoeee#e¢ee 


eoeoesenvreaeer#ee 


FLORIDUS, WOOT Gan eee Cee 


DENTATUS, Lin... 
ee var 
CANARIUM..... 
TRICOLOR..... 
+ SPASCEA TUS, (G26 sence acne al cust one e 
Schone MACULOSA.. 


eeesoeee0ee88e 


ceeeenesee 


MUREX TENUISPINA, Tom. Fea Se os HB he 
(MuriIcIDEA) CAPUCINA, Lam.. 
CERASTOMA FOLIATUM, Gmel........+. 


NUTTALI, Con. 
PTERONOTUS SENEGALENSIS..... 


ceoeoeeoeecesexureoef ee 


PISANIA SANGUINOLENTA, Duel. var...... 
RUSTICA, Ave 
VeMRING AAR IGHCY 4.5 dpiaias ap eimiele 
(CANTHARUS) D’ORBIGNYI, Fve... 
MARMORATA, Rve.. 


PROMEWS,IuUCrs ge aa ctce 


@eee0aeeeee%# 


Oa Oh Ro Ce 


CU Gye oC) 


Loeality. No. 
Cal. Survey. 2... a2 
Vancouver...... Av. 
New-Zealand.... 2v. 
California....land2 v. 
Cal.Survey .:% «fee 
Terra del Fuego, 2 
Cape St. Lucas.. 2 
Lists 6a eae 1 
New-“Zealand.... L 
Patagonia: mae 
aN Aaem Web) se shel pC 
Paikod ads 1 
Fijii ees ee 
Callao seen pre 
Orange Harbor.. 1 
Puget Sound.... 2 
Vancouver. sae 
Cape St. Lucas.. 1 
Vancouvers se. cu ecave 

do es ace. 
do Berra 
Vancouver:..%.. 7 
Cal. Survey. oi ee 


eoaeeeeve ope € ee @ 


Aleahan Rh eas 
Alcala: oben 


Ceylon Nae see 
Bal a NOL Vata a ee Acie 


C. St. lanes sees 


eoeceseee 8 © © © © & 


Manenaver : Ee 
Cal. Survey... e®eceée 
Rio Janeiro..... 


C.St. dineass:: 


Rio Janeiro.... 


Callaonast=e eo 


o° 07 (8) BD) (6) +P Ae 0) @ @ 6 © 


DEH eS DDE ED Hee See pe be pe 


ADDITIONS TO THE STATE CABINET. 


Name. 
PIsANIA (CANTHARUS) UNDOSUS, Lin......... 
~ iH TRANGUEBARICA, Mart. 
y Ae BROPFEUS) UG . 44.08 oe 
: VARIEGATA, Gray...... 
Eururia LINBATA, Chem. . Sew hen tsa taa bs 
ve LITORINOIDES, Ena. neti BAN REE. WA Ache Tat 
UNG UIA FRUGS ose ce es ora doles Vee s 
Ee BEERREA, Ave... snliosrs ee 
WEA NGO a uote to ate tars on Ree areeees shane 
RANELLA CALIFORNICA, Hds....... eshte Ratan amors 
=. CRUBNTALA...... Fea eres Pacfuitoi?e ia 6 vate, ht 
ae LIVI, CGS 6 ae. re een a 
ae MUBBROULARA, Brod... ... eek es uae 
a GYRINA, Pa. ... 2.5 ta tl mare water ehas 
AHWINTS, U0. ...... 5% raolel athe en nee s 


TRITON TUL LOLD IN a 0 en oi 
“WEN ete 
PMI N IS) LUC. ees Bee 48 ocd 
eV MA TCAUN WIM Gb o 233th aa cae oases 
MMU NGG ssa saadetexdseeesss oi 
DISTORTIO CANALICULATUS, La@7.cesseccccce. 
TRICHOTROPIS CANCELLATUS, Hds.........00¢ 
LATIRUS PICTA, Rve... ? 


ceeeeeseeseee ee ee eee ee 


a POLS COM WT Nike 
nae BRUSOWATIOUS, MGrt..c2.sssescceeees 
Ss PORATICULATUS, 107... i. % . 0% staat Roots 
SEPHONALIA MODIFICATA, Reve... oc. seas cc's c's 
FIcULA VENTRICOSA, Sby..... Se ee 
Ap LAVIGATA, Ave.......% sifalte es tltater oy Ata 
PYRULA GALEROIDES, Lam.......+.0%- a: ; 


eos e@eeeeese@ eee 


PHILIPPINA- 


2) 
Fusus ANNULATUS, Gid........ 
TROPHON GEVERSIANUS, Pal. v. 
HERIUENEA  Sifelici's, 7% i's Hes ew te) ete wet eS 
EHV URSTANUS » E'0L. vs. ves ewes s 


ae, yar. AMBIGUUS.... .... 
sie PALLIDUS, Soby.. aRostowe lave evalte 23,1) uaa o 
Ica: Ae rien 

ate ORPHEUS, Gld.......... htatetets te thie. 
ah MULTICOSTATUS, ES6h oo ccc seus eee EP 
LACINIATUS, Mart eats ea By 88 ole i Wo biga 7s 
Curysopomus DERUS, Ave. .......06 Whe thoes 
PERISTERNIA SPINOSA, Wie SaaS eee ee 
a VARS SIAUTNU TN, LG BU ararehoh et nt al or at eteda le oéo' ora « 
SCAB OSA TRUE». 070) sre Mo tana te to fatale ve teers a 0 « 

tie CROOHA, GId. o>. phere date lteoite Tote takatan' ots 
oF NEWCOMBII ee 
Le INCARNATA, ee: sRaletatanapawete te chhat ave 


Bucctinum (CoMINELLA) FUNEREUM, Gid. stateyisl 4 
ARGOBUCCINUM OREGONENSE, Redf........... 
[WOON TWY 67,(0:0) © Rie I we i Ae 
? COMINELLA WAHLBERGI, Kein..... 
COMINELLA LINEOLATA, Lam... 
COSTATA, Quoy........ 


Locality. 


cis) O18) 88) (OF @ (0) 187.0) Cine) @ 


eee ere 


Cape de Verde Is. 
New-Zealand. . 

do ae 
Loo Choo..... ay 
Orange Harbor.. 
Wikeata 9 578. «0 
Cerros Island.... 


aeeeeee 


Ohina 3223. aes 


Sandwich Islands, 
Rio Janeiro..... 
Sandwich Islands, 
Geyloni 204s... x: 
Vancouver...... 


La ae Be Wasa € 


Vanalopes Is..... 
Orange Harb.... 


do Le 
do ie 


Hong Kong..... 
Puget Sound.... 
Vaneouver.’..... 


Orange Bay..... 


Vancouver..... f 


New- Realend. . ne 


Vancouver... 


Cape Good Hope. 
New-Zealand. .. 


bo 
-~I 


Z 
S 


Pr fk et ped fd peek fed fed fe fed feed fee NS) fed fed fe ND fed fet OD et DO et ed DOD 


RPE WEDDED ND NDHE ND NDE EH ee phe Hee 
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COMINELLA MACULATA, Mart.... 
AL Adee 
TESTUDINEA, Mart..... 


TWENTIETH ANNUAL REPORT OF THE REGENTS. 


Name. 


SUTURALIS, 


ALVEOLATA, Kien.... 


LAGENARIA . 


BANEBRA LURIDA, Midd.. 


4 GRAIATIUAS: SIDES). i ou eae ovate aes 

4 S HIMENSIR UV AUMENDHUAG Shey Cene eieray fraie eieeteneeate 

APE UNIZNTIDAN Cpa Ys of secv cine ere oe eke esotere eee 

<4 LAW GA AVIV TE alae che ere eee 

ie SQUATADAG BING 8 nie sane ce ee 

NUN OIRIUNOLINUN, (Conine dia GOOG ad aoa 

PsEuposrromBus MALABARICUS, Hane ae. 

VAT ATUG L270. See ete Ee eisbetrae tote 
TRREBRA CINGULIFERA, DLam........0-+.<. 

BABYUONTIOA,~ UG. kak se eee 

PEASED. Desi noe ae ie pers woo 
MYARELUA VABIBGATA......... Sue SS meee 

SPUR LDEDIE OC a gi ony A ; serge fale 

ae COAINC EMU ACINUIS 8 UO aevevene alate) ie oa eee 
bis END WL VAUA Gears slots oe sa eee 

a BELO WRIe els. fe cee dae oes wie eA 

COPULA, tel lect plein eae ict MENS ot 5 

SABULA DUP TCA PLO stan se oe ee ae 

ae PLICATELLA, Dene. See ae RRS 

: SIR UG BiavA WA G71 ee ee cee 

tae CARULESCE NS, a7 en omen tee ; 

4A INCONSTANS, Hsien. ose ence OE Ia 

: SENEGALENSIS, Lam.......-.- Bae 

56 (MYARELLA) AFFINIS........... : 

a CHIORA TA, T2071... 22 6 acer whats 

Ee CASPA wads (0.3 eae be bon nee, eae : 

MESALIA SUBPLANADMA, vate... 26 ho cee a eee 

NussaA HIRTA, Kzen.... Ree A Ae 

Pi ANTILLAR TAS Phat... teeta ce heer 

54 MEER STOR, 7s. 4, Bee eee Bee 

ee BRONNU, RU. 8 oe bees ee eee Pe 

® SG UiLyAs aVELT alae oS ames © Seer 

ee GRANIEER, Hen... oes ee 2 een nee 

SPHCLOSAR Ae Ad... . eae ihe eee s 

DENTIVERWIRENS.. 0... as eee Ee ; 

ae AU BESCEINS( PON «sob owe bike be einioeee 

CANAL ICMIEADA, ame een eee eee 

COOPER, WiUh. oct cL ete sete: 

5A CORON ADA) Dino oae cette en eae ie 


Var. ASPIRING. eeeee eee eee 


NUNDA. 


INTERFOSSA, Cpr. var 
Me Chis 
EPIpROMUsS Quoyit, Rve. 


DIGMMATIES, ADEs. sins oe 


BRACTEATUS, Hds. Be 
Co LRUNCARLTA . CORRUGATA, ves «esse uses 
BALLIA GLOBULOSA, Kezn 


eeeceoeeeeee o eHZoeaeeerene80 ve 


ceoeoetieeeeveee8e ef eeeeeeee 


eececeesceeeeete ee 


Loeality. 


New-Zealand.... 
Australia.. 
Cape Good Hope. 


a scoNuStraliats see 


Cape Good Hope. 


Vancouvers2: oo 


do “4 ea 


Vancouver...... 
io Necroliei er 
South Africa.... 
Cape Good Hope, 
Rio Nesrorpee 
S.G. Hopese.ee 


Ceylon... ..0e- 


Shridlatie: Tebadle. 
C.. St. Lweaisic.nn 
Cerrosilish. eee 
ee sptan faetene 


Soman lle ans. 
Gambia.... 


Nerah Bay.. fe 
Sandwich ae 
Rio Janeiro..... 
Hong Kong..... 
Cal. “Survey... a 
Cape Good Hope. 
Callaovaaaeee sts 


Cal. Survey... 85 56 


eeeeeerereteeeeee#etee 


"2 
° 


Eee Co DOD TS ATO HED HH HEHEHE DDH ES ee ee REE DD EE NP WN ORE HEHE 


PMUISSAV CHE NUDATA, BTU 2... ces tie vlece ee 
OO SARL WOU ae Me cides «Ss od wld ater 


pa le. 


PuHos EX 


ADDITIONS TO THE STATE CABINET. 


Name. 


PAUP DIAS UGH. ee ores aloe gare ss 


UREN DOE CGO ig cidey os dive crea dove 
INDIA CZ CI ce «Sac ela ee heels os 


AMIDA INOS 2 8 OS sg dials 6 aerate 
MODEEMB A. P67. So onsececi ees 
MENON OHA MP FUOY 6, bs a Xs 00 oid 
PERPINGUIS...... eee rte 
RMUBBICATA, Gould...sss.se. 


SUMBSEENOSA,, Las wp sees cee ees 


“ISU yl 0) ee 
MBEAN GR MEAODD US| Alc « a'o a ss essa dee « 


Prreues APERTA, DLam..var...e...ees: 


BIOniNy ELEET, Desh... veces cs es 
sc Wales csc enes 
GAN AENCULATA, Ducl....5.0«. 
SEUSPNTA CHEN os, 6 oven weet 
BOM DHA. CLOT. « pie 6 6 6 0 o'6« a 
ELONGATA, Quoy,...... se atapl« 
EMARGINATA, var. SAXICOLA.. 
HMMASTOMA, Linn......-..08 
iG WEI VEN han os 
EPNWSTRUM, (LATTE. ccs 60 soe 0s 6.0 
HOVER PAY COM! ox. 050 a eNau sears 


BNERRMEDIA, A7e7, Vales. casas cuss t 


LAXICOLOR, var. FUSCATA, Fobs... 


LUTEOSTOMA, Chem.........0+- 
MANCGINEDLLA, LQ. ....ass0- 
PME TO UD WA, L270. .0.0.0.6c6.0 anes os 
IMU PNORC Cera fies o's a ac 6 Mua’ 08 4 


PUNO PERIAY LOM. . sabe c ince « 


WING NGO) eve) s si otsiale.e/s.¢, o:eis 
SPRCHO OMA VME 5% ols so aie Vawis * 
SOU UNA AY CUOU 5.5m fs co yac 8 re 
SOM AVMOS ARG: oases vies + suet 
SLO COR ONION Wy 071] Sa a 
TURIN OSA «VARI ss « wie bole oie 
HEM VOUNE IIL, Desi... 4650.4 %s0.0.. 


MoNOCERAS EUGONATUM, Con........0% 


CHorusS 


EAE TANI OMDB S), COM series ele! ael,o% bese 


POUCA SOG s Ao! oc esate velese aisscsehe 
Se ISU Vidas ol Wieck ce shatens 
EME AG CHOMP Dold OSvra he) oes alek ovbiachy ers 


SBE BNO ET OG ci dont alee cus Sale. sicledershse’e 


XANTHOSTOMA, Brod......... 


RHIZOCHEILUS CALIFORNICUS, A. Ad....... 


VALOU NOMS UNZC70. «ss 0 vse 9 ¥ o'n's 


Seiswr WM, AWM NMSIMRUHO) yo 5 u's" see e's wie eo 
AUN XC NRALIS UG). S25 yx cipind dv awa wipe seel « 
ASP ENRIA SUN MIAO mee, Jan sooo ernie exete "ve 
GAR BONAR UUM IEUCs: . cca alse a's an'e 6 
OCHEROS TOM AM Ue ec. f Sreters Dates. « 


Locality. 


eeeeveveeseveee-+e#e8 @ ee 


Samoa Island.... 
Vancouver...... 


Cale Surveys... ; 
CallaosPasae.:7 4 


anamat voces. « 
Sandwich Islands, 
Peni Wa es. 
COs 33, aera. aa s 
Vancouver...... 
Cemjloniers eet ae: 
Sandwich Islands 
Cal. Survey..... 
Brailes ce. 
Madeira eas one 
do snakaner ox see 
New Zealand.... 
Sandwich Islands, 
Cal. Survey..... 
oo: Chicos &. bx. 
Cape de Verde... 
Cape Good Hope, 
Socoro Island.... 
Puget Sound.... 
New Zealand. .. 
Cape Good Hope, 
Vancouver...... 
New Zealand.... 
INiphomt 3:5 a... 2. 
Cal. Survey..... 
do HSiceses 
Guay mias: 5 ya... « 
Margarita....... 
Cal. Survey..... 
Callaoxsaaqecs << 
Chiltsceee esc 2 : 
Cape St. Lucas. . 
Sandwich Islands 


Gallapagos...... 


i) 
Len) 


Z 
° 


bS 
et et et ed eS DO EE DD CO DD HH DOW SH SS DODD EE DRE DH Hep pWHee Ee 


— 


ise) 
a 


FD et et et et St pe ie 
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Name. 

SISTRUM OCHROSTOMA, var. RUFONOTATA...... 
An CONCATENADUD My la7i os See eee eee 
iia DECUSSAWUM, (KuGiucae oa aaneeeeee 
a ELONGATUM, Blain...... Bien eee 
he FISCELLUM, Chem ....... Seta ae eee 
i DEAR CAR WUC Ol Ae wmOd ears aay Seis a 
wa MOR WS) ames, Sx ea deyleerstre a ee ee 
cat PORPHYROSTOMA. Eve... .s55.s5e4 0 
sr SCROBMOUHATUM, .Dih.2 6 soda sduc bases 
ae Se ie ae ea ae 
we LUsB RRC Wil AUINUM« Taazoe ne! rere esis eA 

UNIFACIALIS, ier, APES A SP ee eleva ranerss 

CUMA IMPERIALIS, Blin. 3 oak ee 
aS WunIeMNnA DiGin .. nnn see 
es SiAcBIe aU H2: 5 a/sa0 alas ee cee ae 

TRAGOIN AG GELUC. ¢ ache ws aa ee Meee 
MURICIDEA DUBIA..... SCRET SS KD hale oe tiens 
ViIULABDA CRASSTLABRA“GTCYs.000er a. ce soe 

SAND WICHENSIES, Pease. ..c.s2s000 008 
RICINULA ARACHNOIDES, Lam. var.......+-+> 

CHLATHRATA, Lait: << oshileees eee hiee 

Xs DIGMDAUA, Wane cn Lear ce oLek ¢4 eter 
He HEEGANS; Lam. Cou 64 652% eS5604 eae es 
BEZOARDICA ABR EW LATA Blas oc. hoe een 


LEV BNVAGCOAMOBADA.. 22%). LEER UD Or Kean 
COLUMBELE A. BACCAMA,, Gas. «0.4 oe sete ite 
ae CAR ENA ANS FIGS: 42 4¢40e te oy Pete es 
ae ME SPINA, Wig: 5 514.44" 2 44's Seles see 
he BURGCAT A, SOG.0 s4.02)4 ees 4420 a Sebi 
o% HAMASTOMA, Sdy....... ERE Ra Red aS 
an HINDSII, Gask. var. CARINATA ....0.. 
MID UEPUNCWATA 242742440444 28 entore 

REV ERMC Shige ais eee eave ie tove,m te tote 

ee SOLFDUAy Povew hts Ps 4s heen She eee 
HEGINA ASPRIOTAC He. 526422620020 ciac ee 
ie MORTICOSTA,! Muers ce: sok seen es eee ee 
a PULGURAING, LAW. cea nee ee eee ener es 
ae PAW VOY snc. 4c Sinid We Ree eine 
= PNW AMAL TRUE; be 6 Sk Ghee eae ae eee 
<4 MENDECARBAY Taal. cee abe nee setae 
“¥, OCELLARA, Tre. xe. kOe ROR eee 
oe NSE TeR AONE ACHR ER 08) eave 1a te te este Ve oaeeee Yess 
ZONATA, Bbc con een en eae 
AncycLa (COLUMBELLA) CHRYSALLOIDES, Cpr. 
sits Z GomonmMaeihcs << eaeeweee a eenee 
mS GAUSAP AMA, \Gldim os og 25 282 OBR 
PUBEROSAL = (LOssily)< =. 26. b tes ow ero ere 
NivTiDMivA+ORHBRARIA; Lam. ...6seccasex 05 
GOWEDIT, Cpr..: sss: joj hobo patos 

OLIV 4 BeprerorMis, Ducl. ick. cee ccs 
ts UT CWOSH: Wl se Sel css Lee eels s ee eA 
a MURGANSy Liaise dice svdiics . 2 ckdie « 
i 3: Lam. (dwaxi var)... 0.0... 


Locality. 
Cape St. Lucas. 


Cape Good Hope. 


e@eeoeseeepee@eeeeeee 
eeeee0eveseve8te288f @© @ 


Singapoor. Sasa 


eeeeeece ° eee ee 
e ees e@eeeeeese8e 
ee c®eeee e eee 
eeeesc9vee88e@eeseeseee eo 

e@eereeeese eee e e 


Cape St. Lucas. . 
do si 
Cal. Survey..... 
Cape St. Lucas. . 
do che 
do qe 
Cal. Survey..... 
Cape St. Lucas... 
do ae 
do a6 
Cape St. Lucas. . 
Cal. Survey..... 
Cerros Island.... 
St. Barbara..... 
Cape St. Lucas,. 
Vancouver...... 


eeeeeteeveeee6e6e 
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ADDITIONS TO THE STATE CABINET. 


Name. Locality. 

NEA STL AAMT TAUAL S .. 5 wm samb wes easinceacn, West Afriens 5. 
a. MarSOC Ne MER GUID, Al Sh ita \'as 6 aig winvs s. OOLWD shawn LD Sale © - 
at: ae Gye MOWAGh VET). acc aSidbe i? Soeae dee eS Me « - 
a: WR ES DOIN UIT Se IP ara osc a sw: wre) wi poset ave ae SOA el 3 
8 WA EI IICL «nga seas es sco cee on, CUACOMAYOs sich 
i¢ PABA URS GUNG ACs LO Ese co avin ai a ww nalleiete eile BL be. hal av cletele ade WORT dhe 
es ise Pe Vale. sear hee esa abe WPL ck UA MY, 
5. aI OOO ee ee on oie Sid sn. wre, wie oie MRSA Og PLSMRLAI o & 
F SME ANGUGLATA, P25 0 00cc0rne sv» so Soape St. lucas. . 
Pe MCRTOULENA) GIRBOSA, DOr... 0. o-6)ints ales SEM, <2 
Le ae NEBULOSA, Lam........ West Africas... . 
ie ee Wich sraretons do os Ae 
‘.. ae SUBULATA, een oe do A age, 
Rieu MA MAZONTA.....<.....0.+0-. yee ee Sis Aamcastiase. ... 
2 eT OI «oe .0)(dyaun gn ons soiers.cieie ae «9 )¥ COMMOTMIAE 2 alibi ¢ 
BIPLICATA, ae Savaish an cumecbay Ne og es eas... 
Ss Ne SOE. (KOSHI uttaieh simasuelaiieien do SBS hs 
REMMI S 5) CHOY) Vols eye or rice sc xe vitae sanorens'd 4 OU AMCRS £ Sah: AY 
5. aE Cig IiCL0) Ns 50 \-c) ach ov ws eva vansven thon sa Qh) oa (CLO Ae oe 
INGABONIA HIATULA, LaM...eccucsseeeeeeeee West Africa..... 
TEREBELLUM SUBULATUM, era bs sta ele 


CONUS ABREVIATUS, Jay «oe eee eeeseeeeees8e ee @ eeeeeveeseeee st © & @ @ 
ee POMP ONG Wa (RVC. <.+ ojaasionevenete-c/@ aleve esas eeeoeseeesvee#te ee @ 


ee ARISTOPHANIS, Duel. eeoeoeeseeveee ete eteeeeesee® & ®& & e & & 8. © 0-6 
E. SPREE OR NILCUIS JAS » «, score: si ace. ae10s:0 ore « «Cail, ee wees 
i. CAMMONT CUS TILE. oo, 5.4.6. 0,1 yal oye CAME: 5 


‘ss SPEEA EUS (VL .,). os i 34 cava ene cool oe ie 0 Sauls sas 
Bis PONS EE IP ao, 54), 5) ies sy aciev seven viisy Qe) Seis ei gAed eke pier gate alain Ree 
Af See) IDS Be on da, ok olan cy tek oi oo ox es HME MR sabe BH She A 
Bis GUN MR EUS, R777... «<0. A odelcc seem See: © : BUS Kita) =: 
a Re OPRUN MESS IIL a aos g dsp cx cron ns hos ev co sont erat ope) bw opcsyah aie latbenael Beevers 
a BUDE GAUN GS a3. g, of a's, 0; a 4 oc Meu iGceee a oe used ae dR aL ahs e'<.8 
Be MEMS BOW Se EI bia a. « oz 3; akcbbn &: ojeismis, 6 dies ole) Ne aellage seal ees Suh che 


es MOONS SOIT, «. », «= avs bin oe old's ole ae 
Bs. BUM MINU Ss L290 5 55 «, «; «, 0,5: dil0.5 «0h he Ree 
is ANTS TUL 1 Js © 
a GUBERNATOR, K7........ Rei task 3h Ad Bee 
CSUN NCW S  CHCMie Oiit, aay Acl> baile oye Bed, oe isuel goles ares alec e « 
253 FMB EIOT US ll ig 6 a's's'a s\« o wiciocla oR Pe dRLe Ptr Gee 
Be MCORP TOS: 9700. aves <, vs shels [As de) sh he Cape St. Lucus. . 
ENIAC ULSI 70 sara) «ta o,'uy ecteelorer syahe Wt Je @icueb eso. «ie: bie) 8 igipuel a ai'si's.“ers 
a AUNMENEUI S147 1 VAT so Ga dhe ash Sid she tholetatel’ rae Wevsta eo 
ge INESONE MG Da 1 IT 752. Rea ak SANs habs! ohelfiae, Pat Mek Shes fl baie mE SG 
a NANT Ty MENG) 1375008 og yi a, ara, oie a.'a 5 Gsisiode «p's ahaerele Tem : 
ye POU SICH AEE 0 ce. ana oie arsic%s.0).siy a MSs epee SPER oa, 
PESO Speech lee sina: Gala °55 cin asap a 6's a) ais) @ © Sevevehs -t Pet SUN eda 5. © : 
a. IRIS MUI pA LI se 6 was 9) 655, 5 « « yates «6 98] ASRS, «: 01-< 
an PAPILIONACEUS....-. ae bf Afdelasshade Cape Palmas;.. 
ws PAU NAU TESS ROME «0 ie Chicks tos fo lode, 2%, SRSA v.~ « <> 5 Sika! « 
ap PUL OER iit SOG Per crs, ,4afehe,2 5 & fei diete ¢ 9,6) 3{01 0.3;% We Gickhaove.s 
- PUSEEY Us eG G.eVaA WK. p GUS eieribiete «, 0 +0008 emeds 
‘ ADEA TUS een eNOS 5 ap lok Bi chet) PONG « 
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TWENTIETH ANNUAL REPORT OF THE REGENTS. 


Name. 


CONUS TORNATUS, Brod .......00. 


META CEDONULLI.......... esa 


PLEUROTOMA BABYLONICA, Lin. 


Crionuuen BUCCINOIDES, La . 8Eae 


MANGELIA LEVIDENSIS, Cpr....... 


ee 


DETLEIA ABR EViIATAS RVC cas ccs 
BL IU BA WAGE. cysteine 
T) RCOMIVACH ES EEOC casks aceite 


VERRICULUM, five....... 
VERMICULATUS, Lam... 
ANSON, ALG VALE A pa Go 


CAR ENAWARIG 7700/0 oes cin a 


GsBINIUNTUAUIVAY ule Sam ea arcia Seen 


GAMONS IIs eve. oh. ce os 


NOMAMINR Au PLAT \5 2 se oe eee 


SECOTROPSIS, Ad. §& Ave. 
TUBERCULATA, Gray. 


SEMICOSTATA, Kezn..... ‘ 


ENDBREOSSA, Opie otc 
UNTO (Cra 85 5 S455 4 


TUN CGNs COT ete yo to foes gehen 
LNRM S, COS Hemi ric te oie ; 
TOROSA, var. AURANTICA. 
MSTA, Cpr...... Secicieacnsks 
vipua, fve.. sucutucus Ye peke 


CymMBIoLa BRAGILIANA, Sols. eek 
ZANE) ONUSOPAUNIG WL AUTAY oS OU spe eapenieuevane 
ScAPHELLA ELONGATA, Swain.... 
MITRA CARDINALIS, Gron........ 


TURRICULA CORRUGATA, Lam... 


PONTIFICALIS, Lam..... 
Pi OPLNGW A WAG ledsnetetssencrs 


ar TELESCOPIUM, Ave... 


(CHRYSAME) CUCUMERIA, Lam. 
ie: TABANULA, Lam....... 


(CANCELLA) FILosA, Lam.... 


(NEBULARIA) ADUSTA, Lam... 


BADIA, Ave. 


oeeee 


eoeeee 


be CHRYSOSTOMA, Swazn.. 
DIGNA AAG, 5 saeeaten: 

a FERRUGINEA, Lam.... 

Le NITILINA, Ducl..... 00. 
TICARONICA, Ave. 
(ScaBRICOLA) SPH HRULATA, Mart... 


MELONGENA, Lam. sidetstiellets 


PLUGAMWA, G41. 2 dessins ene 


@ee 


VULPBRU DAs iG 7i.k eexes oooh oh ot oh -¥- 
(CALLITHEA) PHILIPPINARUM.. 
STIGMATARIA, Dorn: ; 
(CosrEniaria) ARMILLATA, Rve..... 
a CRUENTATA, Rve.... 
ait _ EXASPERATA, Desh.. 
(PUSIA) AMABIDIS, v6 0066 0s coieie’s 
BUCCULENTA,; RVCsis ici ivai 


Z 
° 


pe DD OD ek peed feet ND fet ek ek ee ee eS RE Pe ee eee 


Locality. 
Cape St. Lucus.. 


Cape Si. Lucas. . 


ee e e eee oe 
eeeeee e@eeeeesee 
e@oeeeseeeree ee eee e 


Hone Kone, aaa 
Cape Good Hope, 
Nerah Bay. ..... 

do wii Segoe 


Cal. Survey. arene 
San Dierouser 
Cal. Survey..... 
Draziliy.6 + eae 
do” 242 
New-Zealand swe 


eo ee © e@ @ @ © © © 6 © © @ 
© (a. e) a 0078), 8.8 1088 cee ree. 
eeeesweeseeteeee eee 
e@oeerveeveveesees @ 
eoeeve2e202802% 8 & &© © @ @ 
eoevceee@ 826 @ &® © © @ 
eeeenre2se2eee eevee 
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ze co @eeoeesoe 
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eoeocueeeee 6 0 eee 
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TURRICULA (PUSIA) CONSANGUINEA, Rve. 
22 OREMANS, Avec sce d ce: 


ADDITIONS TO THE STATE CABINET. 


Name. 


«. LEUCODESMA, Nve i .cissc)s 
PP NODOGA,“RvGt esse e2 esd ss 


.. PORPHYRITICA, Fve.. 
STRIGATELLA AMPHORELLA, Lam..... 
LIMBIFERA, Lam.. 
LITERATA, Lam... 


PERONII, Kien....ccccaee 


RETUSA, Ave.. 


UNIFASCIATA, Lam.. 


VIRGATA, Reve. 


IMBRICARIA CONICA, Schman... 
VOLVARINA VARIOA, Sby.. 
MARGINELLA REGULARIS, Cpr. 


Cyprma ApustA, Lam. 
CICERCULA, Lin... 


CLANDESTINA, Lin... 


CAURICA, Lin.. 
CRIBRARTA... 38: 
CUMINGII. 


ceore?@ 


CYLINDRICA, Born. . 


DILUCULA, five... 
ERRONES, Lin.... 
FLAVEOLA, Lam. 
HELVOLA, Lin... 
Lins: : 


_HIRUNDA Lin.... 


InsEoTA, Migh... 


INTERRUPTA, Guy... 


IRRORATA, Gray 
ISABELLA.. 


MADAGASCARENSIS, 


e@ee 


eee 


MILIARIS, Dams oe ee eee 
MSR MRIS ee. 28 38 2 


NEGLECTA, Gray. 
NUCLEUS, Lin.... 
OCELLATA....... 
OCELLUS, Lin... 


PANTHERINA, Sol..... 
PORABIA, Ln. seeds 


PUNCTATA, Lin... 


SEMIPOLITA, Migh.... 


STAPHYLEA, Lin.. 


Lin. var. 


SULCIODENTATA...... 
TABESCENS, Gray... 


TARDUS, Lam.... 
TREMEZA, Ducl... 


VIRESCENS, Schm..... 
LUPONIA ALBUGINOSA, Gray.. 


SOWEREY bie. « fs 


eeee 


TRIVIA CALIFORNICA, Gray.. 
CANDIDULA, Gask... 


| Assem. No. 239. | 


Gmel.. 


Locality. 


coeoeeaeeee eeeee#e#es 


eee 8 ee @ @ eeese ee 
eoeee eee @ @ @ eo ee 
@eees e @e e ° 
° eeceeeoe e e 


eeesveeseenseeeeee 
eeeeeesvsee eee e 
e@eoeeeeeoeeeteeeeee 


eoe coeeeeeeoe ee 


Cal. “Survey. heel 
Sta. barbaras. . 


e@eeeseeeseeneeoeeeeeee 
oeoeoeeeeeeseoee e® 6 @ 


@eeeoeeeeec82c8e808 ° 
@eeeo0c8e e oe e 
eosveet ee eo eeee 
@eeoeceeeeeeve ee 


Sandwich Islands, 


eeeoe eeeoeveeeeece 


Sandwich Islands, 


Sandwich felted: 


West Africa..... 


peeeeeeeee ee eee 


Ceylon elt). 


Sandwich Islands, 
Ceylon’. 2720" 


Aaba. [2s 


eeeeoeeeeeesteeereee? @ 


Cape St. Lucas. . 
do Sic 
Cal. Survey..... 


eeoeoerhee 
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Name. Locality. No. 
TRIVIA SCABRIUSCULA, Gray). .\ccucieeinetel<sietlee is © ciel hero e elon 
PERSICULA CORNEA, La772.......1sccteien ee eee Chie onaimlla yee ete 
PHRYVGLA, SOG. ccarcerdinevel tender etter Cape St. Lucas.. 
KRATO SCABRIUSCULA..... sxerrstentedaterareke Piette ek uE CaP UUC Oeeone Canosa We 
INATICA CATENATA, QUE «0.0: ./cmu bs peo De MOE: Lucas. . 
a CHIN ENSIS, G70, oo. sc0: 6) serene vevatens ave sine tel Aieyae ce eee 
Pe CLAUSAG (Bi0d 72 SOU) a iciecor-Wekoveuefor the teke Vancouver...... 
—s LA BREDA, L200 secs: grexerere:g sere eueiereysn oye (TiO a Seeeaenee mee 
on LINE ATA NCE wo cerecstecscevanerneuelemrneia Ce Re Ee 
34 MAHEHENSIS) Rect. 4.00 -cuspene. Hone ene A545 
ar MAROOBANA, COM. careccisseretoleleeloioiave CAA) eye eee 
my me ste WE To ia dose Moab siie dons fous tolls 5 oa aad Meee 
Be << WANT boicue egone es eae earopeueie Pacifie Ocean, elle 
e, SOMALIA dere tial ere die maielgreinr’ sede 
ae SPADIOHA:) 3.2... uc 00 «0.00 eels ee ep ELON ® ONC e mane 
am STERCUS-MUSCARUM, CREM. o.oie.s, sinew oe peusycloiole Rich ae eae 
ae VIOLACEA, Sod. (young)... <0 sc 56 uigs lstok ie etre ieee 
Mt VITELLUS, L070 0, we: sicdavavdie snsauato unite ere ele toe enero tee eae 
ZONARIA, JROCl. occveniens cle pics to's se CapelOtepumeaser 
PoLINICES BIFACIATUS. cdeRoecud stuns kDa gerexe ays do a 
a COnUMNA BSL Recl, (oc ceeo nce cee .. settee Ree 
#:. CONTOA, Li@oIL 6 53 joc hoje 0.0 a seis ce so ain chore US Ea eee 
Ri DUBLA, te 6l A. She vecace vc sass ins sino jocae toutes oes ae 
ae BARCEL 5 ele cne waits io yas oi6eus,s Ratan Leaita SOG Sees 
<a ER WUS A.) SWOAL oim ia> Yoderevckote ves iniete ence Hone Bae 
By: MAMULEAS Li, VAP. «6 410)0.+s.0.0:0 isis sot WU Da eae 
we AATWIRYAIS § Ao TOLD -o5'4 sake avoids nuns Cea eee 
HEROS, WA SOA oe losis cajodetsueutauegsicne tes Cape St. Lucas... 
CUM) ee emma kh GID sid 
NATICELLA SEMIOIDES, a. beeen eecccwasame! DANG WIChislanass 
NEVERITA CHEMNITZI, Becl.secseccecscceees 2:3 logis vole Sue eoree 
ae LAMAROKVANA, ACL. occ 0 «iajaie.0,0 10 Gia 5, lois oiske rete eee 
ee BATU LAG 2 2ienile sco fo 014 6 soo: wlsreye wes oipleiie ACAPULCO, Seen 
Ee PETEVERTANA) De6l o} (clseiaexerere te 8)0,0.0 010d s eee pee 
3 ee 5 Recl, gar Majss.isi-ve oth os) oe 6 ee ee 
. RECLUZIANA. 4.0000 0 ej ese «10.4 .0)0-0, COlMLOEDIaSTENeN, 
ILUNATIA CASTANBA, LO. dciccnepue puis 5) BE EEE eRe 
BR. . UB WUSTIjs Geil wio:c:0 lovers sojepeieselenee soiree 1s) el eS Onin eames 
a PALLIDA, Brod. & POs cj 1eicissepogepe,s 0) Ni SCOMMETe reper -t- 
e PLUMBEA, LG 7isccsudiccs siess sas ns dee Ne wa“iedlanigartce 
AMPULLARLIA FLUCTUADA, GDI. (mseiekeueyeleiiele) enue) fekerneeienea ate 
SIGAREDTUS CYMBA, IME... ob. «weve «is «00 iemie onlely CRI eee eens 
VELUTINA (POR RBOTA Ms.o.5.5 joss a2 ln jose yas pone nge tse UCONN Iga ieheices 
PYRAMIDELLA MITRAWIS, As Ad. cd. diets nese oe ee Ene eee 
OBELISCUS MACULOSUS, LLG .dcseicscneeeeeanen he Oe ee 
Ee SCITULA, As AG, o:0i0aois nip wis jee oldeielaiouh Ate ett Teen 
ha SULCATUSS INGLE, o-<.c.0:0 dese ok SARA EE Een eke oiielels 
ee, TEREBE DOM, Millis cedcwne heebees bt al ver eEeee 
i. VENTRICOSUS; (QUOY jo. seis s2 6 ate eee beso noxs Bie, correo 
HULIMA MICANS, Cprs . so00000000c0es ee esses Calliormia ougyey, 
AGABA SUPRALIBATUS\. .4)..00 Bere « cijeve oe) copes. Cape aeiemuticagiae 
CHEMNITZIA TENNICULA, Gld., J.sccen-es- > Calaistiyeyens-- 
CUR ITH LUM SN CTS Me BDI oe cles voteieloieimintel ueletenon do cieesieke 
re. INTERRUPTUM, Mke. v. GALLOPAGOSUM, ......--e0000-+: 
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ADDITIONS TO THE STATE CABINET. 


Name. 
CERITHIUM INTERRUPTUM, Mhke.... 
MACULATUM, Kien........ 


-. STERCUS-MUSCARUM, (jun). 


ie UNCINATUM, Kenn........ 
RHINOCLAVIS vVESTAGUS, Lin..... 
CERITHIDEA ALBONODOSA, C...... 


oe BACH AT Al HGld. ost see cee es 
STTTIUM ARMILLATUM,. .2icescces5e- 
Le BPASTIQGIATUM..5..4%00e0008 
o. PPMOSUMS Ghd ook s koe Awa 
a a var. ESURIENS... 
ee RUGATUM,' (fossil)... 666063 


CERITHIOPSIS COLUMNA,....se00-. 


SEN PEC UUESIEVAT viies6) afer c. ep euel ev even eee. 6 


ao) ee PUBERCULATA . ss 33 Sut Sbionetel seetteL age 
STRUTHIOLARIA INERMIS, Sby....... ‘ Be 
MELANIA (TIARA) BULBOSA, Gd. (var. jun). ae 
&; a CYBELE, Gid. . ee Ah ott 
ee i 7 Wa rae af shea nie <i oe 
Be PMO MN WER A LEG ..22565 a0dd 0.8 arerer stare ears 
Tree GLEnEA CASPERL, Cpr. :.cccssc osc ee ees 
oo HOTT MO A WAG PLT oa 'ereas 8-0: 0.88 aud ste ete ci 
eee BACCILLUM, Wan. Seevin Bethe Wks byerds Og 
#; BICINGULATA, ee Sidavtee eevee 
i CANALIFERA, fe pene saver whatokobe 
a SUTISIC 1 TUAW 1S) Fa 
ae OSE OUOY 8 oc. 5 ta ddd Bodalddid ie sia 
: TIGRINA, Kien...... guaraugegeducie teva aa 
Cacum COOPERT, (label ae Hate trtacd des 8 
Pe CERMERMOUNCTUM: gc ic.0 cde ded eee ds « 


SERPULORBIS SQUAMIGER A, Cor... 
‘ SCALARIA CLATHRATUS, Lin....... 


Ee PVVPANORUM, CPP cocdcdce ese 
OPALIA BOREALIS, Gld....0is2566: 
LITTORINA PHILIPPII, var. PENICELLATA, Cpr., 


e@eeec5s5#eee 


#s MEV ON AONCIS HD Shit ade ddd de Svcd dda dee 
a PIE NAL) Gilde VAl-Ps hood ei ded eds 
4, LUAU ACO 8 5.2.8 SE Nace cele ecelele 
ie POMMMUPUAEME Fe cel Ania ect ddda kee ate 
a SIMGEMANAW ETUC es Use add hk dec bes 


ie erey  UViChi te Mlclremeehion s 
SoLARIUM GRANULATUMs.. ee. see, 
LACUNA EXAQUATA, Var... ... 2000. 

WOU SAS Var ls 4. S58 dies deed 


a BORRUOCTA, Cpr sce rsitedsddided 
oe SOMMUD A Oe coca tees ek 
He SOLIDULA, var. COMPACTA.. 
ee BORRMOTARNO DT id eerie etd 
A WNEWASOTN TAR Cor sei Sods < 


SOLIDULA, var. COMPACTA. 


Rissoa COMPACT ARKO DF. 5 3.3.8 655 £5R 4.54.5 
MUISSOINA WORTIS’ CL4B. Adv ic cccddccce ce 


ee 


ee SPRTATAL MM Oe hea ebook bk és e 
ae Dua As CB. diss s Sa dida dl ded é 


Locality. 
Cape St. Lucus.. 
do ae 


Cape St. Lucus. . 
Geaymas ....... 
Cal. S Brgy fee 


S. es eee ae ok 


Vancouver...... 


Neeah Bay...... 
S. Barbara... . 
NecahtBayee.. .. 
New-Zealand.... 
Oregons see: c. 
BRASS. ees. s 
uy Uinetoea capes x5 
Oregon... 662. 
Su Rediroy Hi: 


Ceylon ey. 
Cape de Verd ... 
Cape Good Hope, 
Olrtliacen wane. . 
New-Zealand..... 
Cape St. Lucas .. 
Cal. Survey.... 
do Fee 
do : 
Sandwich Tesmts 
Vancouver. 2... 
do ae : 
Cape St. Lucas. . 
Cale-Survey le .. 
do ee eta 
Cape St. Lucas.. 
Vancouveryss / 3: 
do WEISS 
do ddl’ 
Cape St. Lucas. . 
Vancouver: . Jo: 
Neeah Bay...... 
do Yr si 
Vancouver. ei... 
Neeah Bay...... 
Neeak Bay...... 
Sta. Barbara.... 
Neeak Bay... 
do a aiaiik 
Cape St. Lucas. . 
do 
do 


(SU) 


WE RO as ox, SS BO eee wins conuce Reee S eee 
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Name. 
TRUNCARIA EURYTOIDES, Cor... 
VALVATA SINCORA, Say... 
NERITINA CHRYSOCOLLA, Gld.........0. 
TURBO SMARAGDUS, Lin. (2 opercula).. 


MARMOROSTOMA CORONATA, Gmel. (2 opercula). 


PORPHYRITES, Gel te SEP RO nN 6, 25 


e VERSICOMORMEMUC.© weve eos 
at UNDU GAMA Cen)... 
DEVO. e weciennine (E7011 5 o GuOR AAR TAA Be 
SENECTUS ARTICULATUS, ARve....... 
bis TNC ONMOUS SULCn ciocine ocle cedar 
RADIATUS, Gmel.. 
SQUAMIGERUS.. 


ee eooeoeeeovee ree 


Ae SPLNOS WSO W000 6 oe aha corey 
HoMALOPOMA SANGUINEUM, Lin...... Seale 
PHASIANELLA Compra, Gid..... Agta ont Sieys 

. ays Val KiAUnOR A oe wins le 

¥. at var. PULLOIDES ..... 

- oe Val. BUN Oi UlyAT AW war 
O CHPAINA GH BLT NAG plOgN. ob oo lelbisiooie sacten dens 
CALLIOSTOMA ANNULATUM, Martyn....... 

Be CANALICULAMUM, Martyn. =... sec 

HG OOSMAM UM see hii Na ece. Gee eed 
CHLOROSTOMA AUREOCINOTA, Sby........0. 

: FLU NBR WAG MA. Adan mms eieennemie ce phe 

- GUAT TNS GOSe oe. ai eulatial actavay sl eereenens 
OMPHALIUS BRUNNEUS, A. Ad........cncs ue 

ay CoRONUbAMISS Co B. Ada. out, an os 

Be MU SCASCHINS UP ROL. pers coos a San aed 
CANTHARIS IRIS, Gmel...... Suan cuciolay Miss aaa eae 
PD BOCH USSR UMUNGINIIS i Gilden: oe us «cere eke ce 

ate (CANTHARIS) TEXTURATUS, Gld..... 

54 (OSILINUS) COLUBRINUS, Gld....... 


UR ET ONTSPACTNOSUSWa GeO BAIN cele ies ce a 


MARGARITA LIRULATA, Cor... 


oe PERSICA. cco eeeneeeeeeeeeteeeseee 
ee PUPILLA, Gld. eoooeoeeeoeeseeveeeee @ 
Be DEN OISCUMmPIA, Cpr. Valor, oa). « 4 


Gawie W A IS COaN OH Ay Arh. 9) es eet eis 
TROCHISCUS NORRISSII, SOy......... 
IBM OM COMADINOMM. (Ci0irs Aaa oa oon a nooo 
TECHIS BENHSTRATUS, Gimel v2. 0-2 snc 
Puorous (GIBBULA) PULLIGO, Mart..... 
PACHYPOMA GIBBEROSUM, Chem....... 
LOMA AX UND OSUIS Ae «revere so ii: 
HALIOTIS ASININUS, Lin...... 
ee CRACHERODII... 


ne DECUSSAUWA, wht Zl 5.5) scalecieretuels 
DIG CW Saqllal Cpaepse vies sha cya ake i ake 

at KAMTCHATKANA, Jon.......... 

As SPLENDIDUS...... A ee 8 
RUFESCENS, Swn. coe eden 


FIssuRELLA CHILIENSIS, Son ; 
CRASSA, Sdy.. 


ee e2,se2egen 


eeoeeeoee8 ff © @ 
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Loeality. 
Cape St. Lucas.. 
Clear Lake, Cal.. 
Wpolasiyacienstemic:. 
New-Zealand.... 


eoetee0@ere e@ @ @ @ © 


Aeapulee. sne.ee 


San Diego...... 
S. Barbaracesia a 
San. )Diesor jan) 
S) Barbarasseeee 
Cape Good Hope, 
Vancouver...... 
do 
do oceans 
Cal. Survey.... 
Vancouver...... 
Cal. Survey... 
Sitar wlan bata 
Cape St. Lucas... 
Sal, Survey..... 
New-Zealand.... 
Anckland Island. 
New-Zealand.... 
Madenradsem ariere 
New-Zealand.... 
Neeak Bay...... 


Vancoumenanee er 
Neeak Bay...... 

do Ethabistle; aie 
Ceros Island.... 
Neeah Bay...... 
SOMO E Gaon aso 
Vancouver...... 
Vancouver danace 
Lower California, 


California. ...... 
Gam bias vues aes 
oJ, APATN\s toietone CCR 
Vancouver...... 


eeeoeee##se#40#eeee e ee 


Chilis Yip sect pente 2 
do 


coe@e@ e@0@® wee Bee 


Z 
$ 
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Name. Locality. 


PissiRnmEA CUMINGID Ave...ccccccscesesee Chit Ba saopawe <p 
Pe MORES Ole bn as ga in ye seems « SON 4 icerttelater> Gs 
ARUN WA UQOUA coke a a's g' ¢ sis ei dtere LO. pieeg nelaganty & « 

; TUS CUULIN 7S 717 en eT OPP Pe LO: eats Gk Mates ¢ 
PEE WNT CAUINUAL SD Y/ 1g letist'a, sein ee ee ge dg ass GO) shes staeiees- 
. WELCOME MNEANT 08 ge ae ya 6 << a 5 3 t's) 4 Cape St. Lucas. 
OR CIMEING Gils eiccs os o's Sa w ste 14% Callan: G\soV eens 
OQREBNS,, SLY 6 « «xs < By abe Melee lo fo avalesaiiete Chait. ig teaetae <2 
AP ea Vidildawab ie ae eta eevee 21d cas GOP Ss easteuepiitanee wre 
PERUVIANA, WOAH ae 3 oi gig 45 Ss aetarele Callaoross 2. eee 
VERNA, eis... aeiais © shee seme a eeteg Cape de Verde... 
MO) ONO EMU cine sta ie ye re ie a nie Ses Cal. Survey..... 

GLyPHIs POEM MEISG ss ccs aa dees eee ok Puget Sound.... 

AO TER ERE AGCUCULLATA, Gld. iwesccsacceccs Vancouver....... 

na Gronmams, Gid....... 4 a aves cidtetiena ake Puget Sound... 

CemerO A AL UNEA, (SOY... ....ecccccececaes Vancouver...... 
LINGULATA, Gild. v. DORSATA, Brod... Gapnprsetals « « 
NACHE UOMDES, INIT 65's ks ccals cis wi ei’e do vege a 
PRUIGLOIAY INLETS ox oy oa sla s 9's © Titatele< abks Cal. Survey.. 

GALERUS FASTIGIATA, Gld.......esa0- ayia aniarto: Sapa y alta Prebae ie Se eS 

CRUCIBULUM UMBRELLA (young)....... et ehsishayels Cape St. Lucas. 

PUPEBONKOS ANTIGUATUS, L090 «2 oxen e's 9 sister's Cal) Surveys. ./.:: 
EP MEU UUIS aa UN cas Oleg ses es see's Cape St. Lucas. . 
CPSC STC 07% od aa ala aie ssaldichs «e-0 bie Vancouver...... 
TUM ED INIS BO TI2 Fc ocra.6: «e(y-s) wo) 0, 5 oe 0. 6) ae eho Cal. Survey..... 

POPPA VIGIL}. 0 ves aye hee ee hs genie s Orange Harbor.. 

aA cise on! @alale a oa uy sre tetene a) 
POMMUIGOMMAMANALVE 5s. 5 ede ece uae see SIAM d caovahadvers's 
EWE BTA, LG... «0's s Sonicie ede u Come.C Cape Good Hope, 
CLYPEASTER, Lin....... Be ater Orakei aed Cialis 2acepeciie 2 
DO NSBUGUAM TERE sos elecaew we ccsu ees . Cape Good Hope, 
DB OMREAB Pr IUAUY © vie! disie Se a's ecules a! bec .-. New-Zealand. ... 
TKO AGE AUDA CIEE Do cc. ar at w sha) «ace o Sai8 .. Sandwich Islands, 
GRANULUS, Lit. 0. «00s. Se gale a snl es Cape Good Hope, 
AMO UO SAM GUS. cia s oie 4 ys wee 5 New-Zealand. ... 
PRUE UIE RLS OT ao 36 000d #2 00a ee wieldle +f Cape de Verd... 
IONE AA ILE 6! Las dno Wels = arapelig aces aie Cape Good Hope, 
ORIN AWAS CWI 00s... ce cede stardhctoraye sya New-Zealand.... 
PAMNOTENGIS, Gld. oo cece see's «5 ... Pacific Island.. 
PREP ENR ACD SAGO She shel ne dhe MD ¢ eect! poecete . Cape de Verd ie 
SIO CHEMREN AGH AL 2707 uia'a la 'eis oh 8 ol hes Sine as Hijiibg staid afte of rs 
SAG SUAS GICs 5 a eal ois oc tes bane SS AAOaty Wh Sie drapeeee® 
GUAR OSAMUGEGichd « 6s vs s'ars os. SL Ay stays Sa claw. asec 
3 MRASFOSHRDCAL CREM 6.0 006 woe v0 0s Sydney Har.... 
; RaW RIM GAT A ECVE. . cies 3 eve oe «6 alafela od Hakodadi..... 
K MBEUEE EAS TRUER Veh oo: 0 dl has aise wresial i Sy8y eraser of Australia ee cue tte 
; (HEeLCION) PECTINATA, Lin....... seis Capes Haas Hope, 
4 (OUAMMRCOCHLEA, BOT. . os os «6 00: 
(SC UPPERS CUNNAMONA. . 5 os oa = 0ia\ ico ajo petehselels «joie 
(LmcpURA) CyMBIOLA, Gld..... es.5-- Nelpanaiee hie bsgup 
NucELLA INCHSSA. dads. 5. eis « eioley Sialeiee oi a's's) Cal. Surwey.....- 
+ TNS AUBIN Gih SS cave acl nc ow 0 e's « 3 Vancouver... -... 
PALLEACEA, Gid. (label Only) cascade: ., Ob hapat Datars 


POG HA ARAUGANA, war. D’Ord.. cc. 6ccs sees CHENG tee ase 0 


CD OD SS Sb Oe bo DH E00 0 OO Og Se 


fet pt ed pet ed PL CO 
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OB N A TENA (CERO AMIS ier EE Shel telecel ete nore tet ne San Diegoreee.. 
EXIMTA, Bae eset Aas eee es es Pugenmooundmnsn 
aN TNOU LD AS Le See eh acetone . San Diego?) 2, 


Name. Locality. No. 

ele CANTHARUS) ve... oi esadcce-<dceuse Cape Good Hope, am 
oe CRIBRARIA, Gld..... Sah Gel oacneian 6 | Came OME DEr 1 

A FLACOATA, var. PUNCTATA ......-.+~ Cape St. Lica... il 

*, LEUCOPLEURA, Gunelso oe te tede decease eee AP Re cs 
os LIMBATAs (PAI beeen devine Age pales soe | 
Me PAWIN AY TESCR?, rorerre’el ethers wlely eisai aleege OV ANIC OULVIE iene taret yam 
te ie Var SOULTUMs LM schs she ke aa doe i aes 9) 

ae PELTA Mises. bax styiken Pease os do jh eee 
PERSONA, Hischs ss ore dc dt Oho s oe eae do eee 

me var. UMBONATA..... gees. Cal. SUY eyes eae 

a Sd Var TEXTIMIS, Gldi sc 42/4050) Cal, Un eNaeie y) 

ab, PIETREI, D’ Orb......... Laer oe ade eC inl a rere Cenc oamal 
PSEUD-OREGONA: 5). \ foie esse onde (Orange) lal Or eames 

SCABRA, NUtl. 3 6c6 ood6 odd oben oso ta Darbarases oman 
EXE AT UdG Avoids s seit eases ee Cal. Survey... 1 

we scutum, D’Orb...... sib § S dided hd bird dot DIL eee LESS 
3 SPECTRUM, Nulle. ss. ccccee ese veeoe | Calenouliavenemnee 2 
oe STRIGATELLA, Oprcttshcietels sites ae) Cape cue lumens e names 

ate VAR PABIEIS; (G7Gy: eo os oh hciele® vies so ACR ae eee 
Bg VIRIDULM aiite janes see eet see oo. dO" se eee RP a 
var. Lam..... edesete es oi “COM eta a ee 

var. ZEBRINA, Less....... dot .72. 0) ee 

ScuRRTA MITRA, ESCh. So hehe oboe oes oes Vancouver ss a ee 
MOTTA GIGANTWA, Gray shane back 5 Sood ode oh Col. Our er ee 2 
ot ONYCHINA,-Gld 1.0) otstare'st to's CE aa oa? 10d AMEE Onn 1 
IPH ON AR UAP ANT AR © TTC A <rl.¥.e0 1. tere Net ete Orange Harbor.. 1 
co) SH UOULUATER A, Comat hat ae see evicted (Cape St, Tmcas saa 

ae CORNUTA, Gld..... ois's'stelelie’ ale sllcicicl en iamoett hie sneer iemmn 
ce INCULTA, Gild...... Moe atch ate istctehs +... New-Zealand.... 1 

ae LATHRAGIS, Gls: 55 sje ccescs ccna Otalcerlcayemmane 1 
PHERSITHS, (O70 .\ce sale cp's vislecie cies cis V ADCOUVCDE eine mmmne 

HELIX ARROSA. Ee ae Neots e o ale tala ha etna California.... 1 
te AREOLATA Ss Acero SO OOO Bro oO do Lee ery 
aA DUPELITHONARSI®.%./0's)s tee! tet EPA. do Stole 
UDC Ui, Ae een ee ath oth atte Sovoiine er dig: a ae 1 
(AGLATA) TIDELISy Grays... 'i..4%"%..2 OLegomente tn. creme 

2 (ARIANTA) TOWNSENDIANA, Lea..... Co Ghee stele hes 
CALIFORNIENSIS, Lea..... Calitormiat. es.) oe 

NANIA (Hemrpiecra) LUREDAS Gla. se lee le) EIT ee reece eee 
: RUBRICATA G10 = ee Pogues ese tee 

Macrocycnts. NEWBERRYANA, W. G. Bimrey.. California...... +, ae 
5 VANCOUVERENSIS, Lea........ siisteste OLeS ONO DIStamstcr: 1 
BuLimus (MESEMBRINUS) PALLIDIOR, Sby..... Cape St. Lucas.. 1 
RHYSA “VIRGINDAUNGdG 1. wevceeee Sacramento River 1 
: (broken), Gildas an ee do 1 
PLANORBIS (Hmitsoma) CORPULENTUS, Say... Columbia River.. 2 
MirANMPUS OL TY AC MUSA. .t.$.%s7. "ct ielet sect ee teen Od NOUV Cle eaaees 1 
HYAL ZA GLOBULOSA, Rang)... 2... - .... Sandalwood Bay. 1 
EVAN E Asy HIRST CUtAn EG de 8.2 ot, oie eter Cape St. Lucas.. 1 
TORNATELLA GLABRAY Ave... oe AAs Wa Eek iL 
a NITMDULA silat. heer eee eee ee ATE Be 
1 

1 

1 
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Name. Locality. No. 
MASHASRUBRA.. . . ce Mara tatatahavene ls an ite esse Cape St. Lucas.. 1 
NMEA AT BIDA: COT. cc. . ese cence Baht an San Diego....... it 
AMPHITH ALIMUS ,INCLUSUS, Cpr.....-.eeeee. Cal. Survey... 1 
DUNKERIA LAMINATA, Cpr...... By riko eee dour Yeh. ws 1 
BARLUSIA SUBTENUIS (broken)............0.6- do be hor 
Wale wie arate ty etararescte"s) Cape St. Lucas. iis 
OPERCULA 
OrercuLa Or STROMBUS, sp: ?........... Scans Beene Sones 1 
UPR DURA Sn fc sat os abate ces sls a6 0 soeoees fekehae aoe 2 
SENECTUS ARGYROSTOMA, Pine Oe aeVaRS: Uys soi aia 2 
: WENVONICAMEED MOSIE Tot gc. ee nes es sboéboos) al 
SIMIC TUS, SP .cnceccctecees ches Bk ARIES Pete ines 2 
or SENECTUS SETOSUS, Ge ciatbha es Ce ANION 2 
SENECTUS CHRYSOSTOMA, an SE teeny aera eee amen eE ape 
TURBO PETHOLATUS, Lin....... ENT cies a acitetas arte ofa PO 
CEPHALOPODA. 


SPIRULA AUSTRALIS, Blain..........0+00+.-+ Sandalwood Bay, 3 


The collection of shells, catalogued above, is composed of the following 
specimens : 

GASTEROPODA and other univalves, 663 species and 22 varieties, or 
repetitions otherwise represented in the collection = 685 ; consisting of 
1087 specimens. 

BRACHIOPODA, 9 species, consisting of 12 specimens, 

Cuitonip#, 10 species, represented by 8 entire specimens, and a few 
valves not enumerated. 

LAMELLIBRANCHIATES, 348 species and 21 varieties or neqeiione = = 364; 
consisting of 200 specimens with both valves, and 373 separated valves, 


Species & var. Specimen. 
65 


CNGTRRPODA <<< es c.c seees NE Se SW Gk sia tine tS 8 1087 
[SACHIOPODA ose cece cece Srolate a cla tetelniete ia sddorakiear 9 12 
STON TID 6 66 itor Uo SOReIGIO OC One at herein 10 8 
POM PETA RANCHIATES .c cen secs 0c cjsicisiemeccesccevece 364 573 

1068 1680 


Many of the LAMELLIBRANCHIATES are much broken, a few of them 
nearly destroyed. The GAsTEROPODS are in much better condition, 
although many of these are dead or beached shells, and much weathered ; 
but nevertheless making a valuable addition to the collection, from their 
authentic labels, and in representing new or obscure genera. 
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eRe cpp MU Re cece hi aay 
a . 
1 
} : to ee pias a 
Tae 
iol Pome ag 
ee 
7 PA 
Powe Ad awe i ee + ved 
y el 

1 


CC.) 


SECOND CATALOGUE OF SHELLS PRESENTED BY THE SMITHSONIAN 
INSTITUTION TO THE STATE MUSEUM. 


PULMONIFERA. 
Name. Locality. No. 
PMS TSPUOTA GLOY. so cae ccccnecen nena. Ousimacw4.. 1 
iE A) SPISANAIVE Ss oan sib oS. Canariess tui2.°. . « 2 
CAPENSIS, Pfr. (1 broken)... Cape Good Hope, 2 
ai SUM TTS SOs Bs sia sleet 'siiahsi wi se Hong Wonge 55. 2 
ieee) AMEE AY Gl de sca cic <oeetd os Kamtschatka.... 1 
Ai ARATUS, CU eg Wes: Orange Har..... 2 
- (Conutvs) MISHLEA, Jere (exushed).\. 3: (Wpolus’s ss.» «- if 
CWPTRATUS, Glass. wee ae Dahitts ates a3 1 
CHA MISS OL y F7/ 0's hts alate las Sandwich Islands, 1 
Se CRYPTOPARTICUS, Pre... do 2 
GEIVGROMIA) SAKATILIS.... 60 0/Heins elas . Orange Harbor.. 1 
(Ere)? ZOLINGERA, Eff. -....deiee AAI OTT R08 hete)ar s 2 
BOSAL My Glau Vaee See. tks te eclelelalt sictete «<5 « 6 
(CAM@NA) VERNICULA, Pfr. (broken) Ecuador........ ip 
(TROCHOMORPHA) CRESSIDA, Gld..... Samoa, Tahiti... 1 
at PIU NOM OMY Ga le st eveieeis: Scher So ushiabeke 1 
TROCHIFORMIS, Fer. Pacific Island... 3 
TR OME USe GLE» oo < Samoa Island... 2 
es POLWMORP HUST SiO. i \s.ae 0d Sele mwa os, ree 
MUN) ss sy cparn Manette i ald oe e'b's © Mademan 75.4) esis 1 
(IBERNUs) SPIRALIS, Gld... ce cea es Mamanas eo peftiie «er ay« 1 
PoOmve VAM STUNOSTREPTA, PFT soe sneaeacene Biewad or: 250%... «s if 
Een GA AURBOLENTA, -BUl0... 0.00) viele Sandwich Islands, 2 
QUEM MPA AG L205 ore ov eteseleioreveie Siete a nae Madeinays: 24. i 
: MLTIUG ne 4 ahs el oe wiiaevelouakatsl sila SHOE REE eo i 
J. SUBRUTILE, MOTT a Sas hak skctechercactos'er oxeiotole Sandwich Islands, 2 
ZONITES sp. ind. (like HH. ‘MINISCULA). 2.00% '. 16. Hong: Gongs 5%. 1 
REMGENA OARICAUGI A, scorer anne velo. ties Ries waaay: 2 
MANENGEDES) BemSO? nase ec cmave sess Simisa poor .j.s1¢ 1 
a (HEMIPLECTA) HUMPHREYSIANA, Lea. Borneo......... 1 
COCHLEA: PHLEBOPHORA, Lowe.....0ceceers .» Madeira so... . 2, 
BECO SIVA MOOT ET 9 ELT. 4 0+ oot ares rst rarer nore'e's Philippines...... 1 
POPISWANAL BOP 80-26, 60 6 scneecnees COMM TAs. 2." 1. 
Sets 3 65 days da «ais snsis.s 06 Ome FES a 2 
(Corasra) BHODERGPL I» Fifi 0<< 5000's GON As se ae 2 
(CALLICOCHLEA) COCOMELUS, Sby.... Gy Wh) (%, wien ss 1. 
FRASERI, Gray eae Australia). st... : 1 


[Assem. No. 239.] 6 
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Name. 

HELICOSTYLA (CALLICOCHLEA) Pfr......,.+. 
be ee ie LUAONTICA, S0geem cies 
NEBLIAUN Ohio cui een eke 
(CHLOROSTOMA) AINGAUNVA Gp totes ten 

SUCCINEA ICA DUCA, UMee i) ern myer eee 
CANCELLA, Gid oo Stace eke getie ue notes Ge toys BAR 
CROCAMARNG IG orien ee cytes cuouele aoe 
GOUNTIDIO UNA JE Gemena. waeoma 4. atcas 
HU MER OSA GLa e% eieiecters cam iten eee 
LIMASIANA, Pfr..... ay sresncejciete wae oashe . 
MANWIAIN AS GEG). 7 crane ele closers eters 
MODESTA, Gld..... dutdedsek Bees Biefeseie 6 
DINUIMOWNWW Ree Geach Ooo U OIC sono0 

PWM OBR UN AN Gl aen sae near ON Se oie 

STR IGATA, 177.1 seudhuesn s cele tokens aos 
TAGUNDMINIS TS, WValas dof tuc uc cla dalelete eiatneete 


VENUSTA, Gd 


CIPULA, 


(OMALONYX)PUTAMERI, Gld. (fragment) 
(HELISIGA) ROTUNDATA, Gild.. 


eeccoeoee8 


Gidea 


LUcERNA (ORBA) PLANULATA, Las ee aad 
LISTERI, Gray a Sa Seogel Reap eet a 


Virria NITIDA, Gd Sx ees 


CocHLOSTYLA CINCINNUS, Sby....... 
METAMORPHUS, L€7iss « «os oles 
ae (HuDOXUS). SIMPLEX, Jones. 


oe (AMPHIDROMUS) STABILIS ?......... 


DRYAS, 


Brod . 


(CHRYSALLIS) ORMIS, Sz ? 2 Epi avotseiele 


2 


Bubs CRENULATUS, Pfr, (broken) 


ROSACEUS, Keng.... 
PULLUS, Gray eked oie 


BT Od ea th Ae ki 


be (StENOGYRA) JUNCEUS, Old. eate e 


(CHARIS) MOROSUS, 


Gid.. 


(ORPHARUS) MAGNIFICUS, Gran wate 


PLACOCHEILUS STRANGEI... 
PLACOSTYLUS SHONGII, Less. 


OTASTOMUS AURIS-LEPORIS, Brug.... 


IPARTULA- CONIOAINGId, ..... 0. obadehonelnnsuaele MBE 
DENTIFERA, Pfr... 00 ; Seeds 
PABA SWUOTE:.. cig 0-0. siiouailefeienaiey eo bee nea 
PVOSAMVEE lf Titian e eee eRe 54 
GEBBA OMiei Ae As, oh ak-ge wi Auehiay'ss aiegee eepta enone 
PUR BE, Cadiieseteyatetst sco eycuns cr ORT aie 4 as 


HYALINA, Brod....., 
ETON ABWAs SeSes ces eae: 


MASTERS, P77. , 0.05 


ROSEA, Brod. eeoeeee@e 


.... Heuador. 
(HuRYsTOoMA) VITTATA, LE 8 8 
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Locality. 
Philippines...... 


Mamaia te 
Upolu...... tdac 


Upolu.... 
alhintiien yore 

COD eeeecne 
Australia 


Sandwich Islands, 
do 
Kamnaiieyesemts aoe 


Ceylon). scien 
Philippines...... 
do 
Madeira si ocursem 
Philippimess. i.e). 
GO oe ee 
do we tupewe 
do Sienews 
do 
do 
dio”: puseecee: 
do Bere 
do” «ges eeaee 
Clit. oaeae Pieianene 
Valparaiso. ..... 
Dern ich te a tatey so ptorenene 
Sandwich Islands, 
Fijii .. 
Rio Janeiro..... 
Australia. 
New- Lealand. . 


eeeee 


eceoeeee@ 


Wpolit..x. 
ClO \ererstoty tele 


Guam... 
Raiated:. cae 


Tahiti... 


No. 


ee ee ae a OO ONC Oe ee a NN a a a ll ell ell ell ell el ee 


ADDITIONS TO THE 


STATE CABINET. 


Name. Locality. 
PUA RUBESOENS, AUC. .-.c.00ce. ese sire UMOOUU Es Se) ie + « 
SOR POUL Tees te teehee aac? << A : Bolabolal 
SOPADICHA, FUGs.)¢reratenelsla'e’ohe'e/a'orer 8 Himes #4 Y 9%... é 
oe DOMED AINGES VESTS." tats ai seretatete ee os Malet?) A Mig ok OH! 
ZEBRINA, Gld.... ee eae MAIR ree, She AD oh Se, 5 £042 Oa ae 
SUEUrINA STRIATELLA sl cere rece eae es wor.) Stberiat 40 Poy 
AGHATINELEA PRODUCTA, Ave... : 2.56 is ote ee Sandwich Tielende, 
TORNATELLINA NEWCOMBIANA, Pfr......e0+ do 
PEPOMENA ? Gd. (bruken).......... : do 
SERRAWAL GL: ooo ood Coe es er do 
M@rireULELLA AURTOULA, Fer: cccescccsssces Sandwich Islands, 
ORTHALICUS (SCUTALUS) MUTABILIS, Brod.... Peru. ....sceeee 
PROTEUS, Brod, OAT BORE BL. 
(P LECTOSTYLUS) CHILENSIS, Lieven. | Valparaise Beta sic 3 
(MESEMBRIONIS) PAPYRACEUS, Mart.. Brazil....... - 
(RABDOTUS) ALBICANS, Brod. (broken) S: Lorenzo... ... 
ERYTHROSTOMA, Sby..... Cilia eeeeee. 2. 
-- LAURENTII, Sby Siceeees me lorenzo... . 
SIMO ARIA TURBINATA, Lead...... vei dea’s foe’ WesttAtiricd: 5. 
ERPVACHATINA GUTTULA, Gld. sissies oF. . Sandwich Islands, 
SPriaruia, Gld....%+ rie PN ae 8 std do 
CLAUSILIA CHRULEA, Fer........ eerie Cape Palmas.... 
MiG ASP A HUATIOR . 00.05 asa ees ae wea ete Brag yy yee, oo. 
Perec O TANTILLA [2] -Gld>... cet see es Tahiti 933. 
LIMNHA AMAGDALINUM, Grosch.........+- owed Denoals or. 5. ss 
oak PATUL AY G7OSCh. <3 6s ele hera eta ats ee do tb Have ii 
WesToOn, DW Orb etis o. See A Len CUM Fee). SS 
ECA TAS Glde eerste be oth 2 fio 2 Oahw oe es : 
SSP Uh tahet ahahaha bares tae Shoe Bengal..... : 
——_ Sp Sasratamaterenat atte “ateteelarereve aft OUP PS e. 6 : 


Poe NOVA-HOLLANDICA . 


Puysopsis AFRICANA, Kraup....+. 
CHILINA BULLOIDES, D? Orb 


ANCYLUS KAFFIR 


ERIsMA NEWCOMBI, Pfr 
PILEX LATERALIS, Pfr. 
PLANORBIS CRASSUS, 


RETICULATA, Gid.. we 


PABOGNTAS Glee ee eeeed 
VENUSTULA, Gid. (1 brokem)......... 
==Sp oa. se hs tue avetara 


FASCIATA, Gld nee be weletht PHOS Os 


PLU VIEATILIS, -Gldsvs-s é. 
OBOVATA, Gld..... 


PUELCHA, D’Orb....:. hee eels & Sh TREE 


—sp. (like A. ADAUCTUS) + 2th nA 


(broken)... cove 
Gina 2 


COMMUPATUS, Div Busssadccsoeeedel 


Beck .i+% 


RERMATORD ES! I) Orb. UEooiid coe yes 


LUGUBRIS, Wagn. 


SEGMENTINA LARGILLIERTI, D.........0...- 
ANCLUSTOMA (CORILLA) ERRONEA, Alders..... 


AURICULA AURIS-JUD&, Lin.... 
ELONGATA, Parr.... 


: Seuudwich Islands, 


New-Zealand. . 
Bamamonns &.... 


Chili 9H, 2s 2VP2. 


Mhideirat <4 8ye0% 
Sandwich Dice 
New-Zealand . 

Rio J aneiro. 


Ceylon sn... . 
East Indies..... 
Byala; 


CAD Fh pe eh ke et ee et et OO ED pt Ot 9 


FD DD ND et et et et et RE DS Pt 
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Name. Locality. 

PYTHTA ALB IV ARTCOSA, VE 7c. wens 5 iso ie 6 ieee UN sutavelale, os ete 

t BIVARICOSAG UE Jae ee Mate eee ee Lae OG avis cue eee 

PA NCOMR EM AIC TAURAL PAL RAG en ca nie eae Sandwich Islands, 
5 LN EG UATHS, tC), YO WAd too ee ee eee do 
La MODON DA SBRONWINGI: WA eAd a leant recs do 
SAND WACEIMINGTS: iv 0e.ter ucielc en. Sei do 

OPHICARDELIS BALTEATUS, A. Ad..... ateleeele New-Zealand.... 

CASSIDULA CORREA ICheM: + «ccc. Soe eee eee East Indies..... 

WOWMUME SLCC 0E «:. 2612 sayaye,ssojojous ge eter ketene Ceylon: :. .)-.senere - 

RAM SOILS «a 2 sesh, Sues, © eueae vighaalte stake Sing2p0OK.s eee 

SURCUROSA Monsin. ty. er ereeeeere . Hast Indieseeeee 

MELAMPUS CASTANEUS, MuhAl........ccccceee Pacific Island... 
VAthL& «acter omer do 
Var. FPUSCUS: nH mipics bets do 

eg : ValeH US CAM Se rele ene do sae 

46 COFFEA, 1 PROT TAA Oy oon 0G Cape Palmas.... 

dF ORES OES, To Rio Janeiro..... 

MIS CAMS PC WETE IE eee.” relate teicuaiereeucnene Pacific Island.... 

GRAMIFERUS, Mons........- eetetehe indo Society Island... 

DEVALUE), se pews iy Gites oie Pacific Island... 

AUN WS: 212 ae one skercerats, haope ae an 

MUCHONATUIS, GO Wher cctererevietetemaciedaaee Karuka Island... 

PARV UUUSa Wes | Oe eat aa ee do sh 

SONATUS, Molde ols eias noe eee Marquesas...... 

Cychosroma LEGA TUM, SUYn ood dig dee e Ree Cape Good Hope, 

(OMPHALOTROPIS) ROSEUM, Gid...... INA se eneie olee nee 

35 (Ostopms) PLACATUM, Gide eke Upolitt.c.. sneer 

OSTODES OBIGGATA! Gldscs sees obese os hee SEE eee ee 

SUG AMAS NGI dates catoe spice ae ene Upolu. ..2 eer 

Cy CLOLUS INCOMPTUS, Shyam. s.6 seams ae eee P erty: .4he eee 

CY CLORHORUS aNORNATUS, Shy... 22. .2.-eee- Philippines...... 

PH TE EPP UNA RMUM peSS2, 0-1 cis eeenee Loo Choocee nent 

2 PUNCTATUS(. 225 0. ose aeeeioe = bier Chimaiiswieeatouerens 

LEPTOPOMA HALOPRILUM, Born..........00- Indiaii2 eae 

HELICOUDUS, IGA. Eee reee Been ee Philippines..... : 

te ATRLA PIL UM:/ WOE intone Laren ee do) s4#tne be 

REALIA ELONGATA, five. (from type)........0. Pacific Islands... 
ScrmunLaiGdd, (broke). iyiey-pyenee do 

; TEREBRALIS, Gld..... BoD ot ear with do a 

REG ISTANA GRANDE, Gidget cee eee Philippiness..5 6. 

: SIMULMIGTAY.) saya -atsia, aor Spaapee Renee Oi wl eeOe 

HELICINA BERYIRIN A; (Gd. Coven eee nie Bide eet etid ate eiore 

BRA Mun NS ES; Gay cca ss okey el alec ee Rio aneire. pene 

OLTRAN A, NGG s..c, cs qeusseyote eee ee Philippines..... ; 

WULGORATA. (Gd = hs caaees culeee sie oe Upolu & Mamuace 

LUCINOSA | 1M 0o 10.25 i.5 eos eee Sandwich Islands, 

MULTICOLOR: Golda. aca eee Mah it. cscs uemteee ; 

ONNUSIRA, Gould. (broken).......... Upolucceeopeer 

PALL IDAMG OU, i. sone ao Ch eee Hijliccgaie oe pee 

PISUM,, PRU 5 Mo eke eee es Sandwich Islands, 

SOLTDUIM MIGr Ay ccs se. eee Ett ee Tahitics sep cum ce 

TENIATA, ‘Quoy. (broken), co hotel aiattowtiacs BES Wijdip ue Gem ome 

TROCHLHA, Gldo (broken)... ee ciee ee Islands. . 


UPERA, Gld.. cee ee ieee eneerere aoe «hema eee 


1 


be DH ee pe OO DD HH DOE DE Se DE PORE EHOW HH WW HOW Ree RR Re 


HELICINA 


ADDITIONS TO THE STATE CABINET. 


Name. 


ONCHIDIUM, — sp. ind.... 


STROMBUS DENTATUS, var.. 
,PISANIA RUSTICA, Ave......... 


— sp. ind..... 


7 Spe 1d s.% 6 4% 


eeeeeeeeee ee ee @ © @ 


GASTEROPODA. 


CHRYSODOMUS, sp. ind. (very poor). .......... 


CLATHURELLA PLANILABRUM, Har.. 
EUGENIA FORTICOSTATA, Rve.... 


COMINELLA ALVEOLATA, Quoy... 


PSEUDOSTROMBUS MALABARICUS, 


2oRATA, Rve..... 


COSTATA Quoy. - 
—sp.ind.... 


eeeeeee¢8 @ 
@eeeovoe@eeeas 


eeoeseeeveee?tenH#e#t @€ ee @ 


eooeeeerpeesveeeeee 


. Cape Good Hope, 


. Cochin. 


MASSA BILOBATA, Cpr. var. VENUSTA......... 


CNICTELLA, Gld.. 
wr An Ges 64 oe. 


eo@eoevoe@eoeveeeceveeeeeeee 


RP MS OMPTA! OP C710 sia) ssioreial oie aisaiwie'e sai, 6s 
Gi YEU O07 01122) Nes a 7 


GLABERIANA, Gmel. 


Phil.).. 


eceoeoerve8ee 


(=N. PFIEFFERI, 


eaeeoeoeeeeeenrerevre ee 


GRANDIOSA, Ad. var. LILACINUS, Gld,. 


INCRASSATA, Mont. 
ISABELLA, D’Orb.. 
LIVESCENS, Phil... 
MADEIRENSIS, Ave.. 

MUCRONATA, A. Rae 
ORNATA, Lam. 
PAUPERA, Gild.... 


@eeeoetoeoeeeee.s,e 8 6 


eeoeoeoeeesveeteoeeeeeee 


@eeoeoeeoeesgeeeeeoe eee 


PAUPERATA, Lam. var. LUCELLA, Brug. 


PULCHELLA, A. Ad. 
THERSITES, Bing... 
VELATA, Gld. 

Z|, o/s C/o ace wars 


(== Var, 


PUNCTATA, 


e@eeeeoeeoeeeeoeveeereeee 


RINGICULA AURICULATA, Mont...... Peaonet hcdaee 


PLANAXIS ABBREVIATA, Pse.....03:105: 


AG aieade PACIFICA, Gask... 
PALLIDA, eek Rewer ohare aus 


LABLOSA, A. Ad... 
LINEOLATA, Gld.. 

LINEOLATA, Gld... 
MONG ESy SOY ws 6 ele es 
NUCMMUS] 1270. 16 2s). 
PLUMBEA, Pse.. 


oaceas 
eeseereetre eee eee 
eeeeeteeo 
ceoeeee ee f 
eeeeevececee 


SUC CHANG AVIA? Als ALG), S oi 6 dveteneierw s 0 6 e% 


SULCATA, ian Le ie ; 


PARDULINA, Lam. 
RETICULATA, Lam.. 
TURTURINA, Lam.. 
VERSICOLOR, Soy.. 


@eeeeoe52e5ee¢eee? 


OSE TOTO! 810i SI e> Sip. Oy OL Ol €m Oh 0)..@ 


NrvrpEna MARMORATA, Gray....... CCR CrOre 
EME ENE WOAY EDAG) G7. Vale. ¢ scns es tine ase vs 


Locality. 


Red Sea RAD) ee 


Pacific Teleedes 
do 


. South astealia.: 


do 


Central Pacihe 


eeee 8 © 6 8 & © © © Oo Oe 


Anigerlins Bl ital ah aye 
Canaries Dees 


Madcon: 
NAG YA SA ea 
Indian Ocean.... 
IMPaMeIT ae: se < ec 
East Indies..... 
IDOMMD DIV cara es! ons 
Central Pacific. . 


eesveeesrv#»e#eee?#e eee 


Madeira.. 3 
Central Darker: 


Panic Tea 
Sandwich Tees 
New South Wales 
Coneal Dacihed. 
Red Sebi duabealle 


Philippines.. Agee a 
Japan.. coee 


Ee ONNONNON HOHE HNO HY Se He ee ee Hee eee He DHE DDH ED eee ee 
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Name. Locality. No. 

PYRENE SPLENDIDA, Car..... Sig Mer eee o ete eget Be eae ok a'e seis eee 
AMY CIA SU NICOL@R, GS0U2.. per epee nme Mee eee Rio Janeiro..... 3 
CONBLGA (PHIL IT PPIEN AR IU Ms Vere scene ee eae ae ae + 0 See 
ANACHIS ATRATA, Gld..... eee nee sores ewer LLONG. None. ere il 
FULMINEA, Gld..... ans nuohie eaeeue a nee oe Cape Good Hope, 1 

2 PY GMABALL Bar ene see mete niet oe ass, CONIOM ic nae 3 

— sp. ? (like ‘PYGM MA) eA ee » ‘Rio “Negro: : sean 1 

OLIvA UE GANS Vv alyo cs sole setts ees SO Aceon} Pipa. ss cue ee 2 
: EPISCOPALIS, Lams... as PRA PARAL A Rta 8.6 1 
PLEUROTOMA AUSTRALIS, Chem..... Sd eteleters tenets ie eee Py | 
GEMMATA, Hds..... Reet Pale Rei a . Kaposima:.. eee 1 
SPROTABTLASS VATA: o's iste. Gai ctst tances Ba Ao eee Prien 

NEUDRE TGA AT BEN AL A 2en So. foelote states cite ee eter. caer ee Do Pe aeeek 
TG NACI CCl. ere eee er ene ear APM. vie aa 
HRATOCORRUGATA. An Ad Ae een sees erty eee ; One Seas. aac 1 
PERSICULA CORNEA, Lam........ Shs aiucieuse ails Gambia/s)? seer i 
NATICA LABRELLA; Lam...... See eee ee Rees dot od Sree re 
AE NVANINIDAUG pa) EUG a enc sete ees eke reds New-Zealand.... 1 

ZOLA NUSLCONTCUS, Lai see acts Sree a ate . 24° S- Australia: sei ae 
SAG AREDUIS ZONA Ins, sOnoue sen nae eree se Aarts do 1 
SMC AON EUG) Kaan seed oso tdlonc Bijiiee cee sh Ae ae 
HuRYPRA PLUMBHA. Quoyen as. s anes « saves « «! Australia iiss ienmee 
CERITHIUM ALTERNATUM, Sby....... Se es Singa poor . peer 1 
an ALUCO Want eee. cee tee eS Ve ae 1 

ae ALVEOULUS: HOF itt kt ae me eee Pacifie qulanee 9 
BREV-E,.QU0y cee ate wk eee East Indies..... 4 

CAD ATO Mi, SOURIS. te cues ee mer ieee Rio Janeiro..... 1 

CGR MEE UM SOY. te Setar ah Os Akabay site Re 

m, COMUMNA, VS0Y ites ee es eMac tin Sigur 0 Pee (- 
aa ine (divarf *vari)'‘ 5%. lee ote chet kee 1 
CORAMULTUM Wen 12 TARTS ee .“Sineapoorsee ate seed 
ECHINATUM, Lam...... weeonspvceed Wakes disclaims: cme 

HGHINSE 8 Gl @ nants toe etetet. steleletatetele tees Vere eee eee 1 
ERIGENSE,” Val-.°.'.1.7.'.%.'. Ap Re a aa, Indian Ocean..... 1 
GRACIVIS# I Sere ate cate oe DBs ela tte « ie nite is eye neene 2 
GRANoSUM, Kien..........- SA ice East Indies... 2 
INFLATUM, Quoy........ sie ese fae eel hile ss arene 1 

ss LACT BUM, SU Stone ect te eiore eee Sandwich Islands, 2 

as MACULOSUN, WUSNi UE TAT eet awet do 

MONTLIFERUM, GES 2 PES OR RASS cae eat te oie eee 3 

MORUS, Lam:...... ORE RARER POT Eee AE eet 4 
OBUSUM SOY Saas ee {creccs se. Philippities:. “yaaa 

PAD DIEU My iS0Y.ce Mt See fens ee Joe OM GApPOOR.. cerns 1 
PETROSUM,: Woodt 3°72 Rae es ee eee ene ee 4 

ee PUSIEMUNI Gta. aes fn ee oes ef Pacie Island.) 22m 

a RUGOSUM Wood : 22 2250535 SS RON ee seen oe sss ose cee 4 
var. (like MONILIFERUM),... Japan.......... 1 

SORDIDULUM, 'Gld.ivars Aso 550-2 luootOhoo mee oles 

e Gla tans of eee tes. Paciie Iglind rae 

ai SPLENDEDU SE S0y.0. ee ee oe ae ee ty Ae Hast! Indies. ae 
TRAILUERS SOY i Peso ohe sts eaeh e+. VAVau anne meee 

oe TUBERCULATUM, Lin ......% Sree HetS so, Gee ene tee 1 

oe UNCINATUM,” Gmel....452 02.0 eee decd Wests indiests sam: 
VARTEGATUMG QZ0Ys. tase eee eee East Indies..... 2 


ADDITIONS TO THE STATE CABINET. 


Name. Locality 
RAINOCLAVIS ARTICULATA, A; Ad: :iitssis.s. Ceylonsi 4.80.6). 
ASPERA, Lin): .:3.; EERE SERENA Sebo: ed eee’ eae 
ae CEDONULLA, Sdyisisdicssecevarers Mala! iets on 
ai LINEATA, HMang:... 3.335 SS ee eh sveworni swat 
MARTINIANA, Pfr. .ivasavessseans Shree iheds ee eee 
OBELISCUS; King. .i as ties e ee eee ah re trast Ohta td 
PHAROS; (Vari)... tr. are State ease Maests Pacific Island. . 
PTO EMEA Y (Vai s\n 6% tt ie AN Te WM we ble w terete bats oA elele ele 
Pyrazus PICTUS, TE cpio: (oid ema nan Cevlonr 5.240% 
BULCATUS! BOrien so... Ne ee ete eres East Indies...... 
(TYMPANOTUS) EURYPTERA, A. Ad..... Bombay........ 
as FUSCATUS, Leds. 6+. 00% West Africa.. 
aie i, WEA © HOME AS CHEN) ceccgi. WA Jove atote dn vverdualile 
Ae BAD ULAS 70°50 's'e"e totes oe West? Africa:..... 
CERETHIOPSIS GLAUCOSAS Gldsocterererensiaiens cre os China Sear... .. 
CEBRITHIDEA OBLUSA, Later :ererete's'e'eteterstetercies East Africa 
AMYCLA SAGITTA, Gask..-.-.. ‘stabetetetal letateteratereve pes eee eae oa 
LLAMPANTA® AUSTRALIS, QUoy i. eres eretetetercre e's Australia: .... 
UNDULATA, SOY.°.'.'s's". ated cinstahaveheratahe aA Shoo Choo... ses: 
ZONALIS, Lamers. ovee. sat ah chet cb state oot Hong Monb.2,. .. 
PIRENELLA BICARINATA, Qu0Yy..sccccesveeees New-Zealand.... 
Me CINERASCENS. foe ceecieee Hee AF seven ok oer come tarehaen erst ae 
“ CONION DUG. Porshe ae de ede os New-Zealand 
ay TURRITELLA, Quoy:cccceeee. se ah retonaba Mustralia zis. 5 
BITIuM LACERTINUM, Gld.. icccccee. eeseeeee New South Wales 
GRANARIUM, Kien...... Rand aaa eters do 
¥ mareuM: Gld...sssssecdrs cbse rea es . Loo Choo ee 
MELAWES ASPIRANS, Hds.::.cccsceeesiccuseee UT eae eae Bie 
* ComPORnosaA, Gld..c.icesassivviws Po eGOM ANOS G Be scnc 
es DOLOROSA, Gld....... bites Sees tite tate Re atace = AO ee Sa 
ae WASCKOUATA; Fe? ccs vccceees ave CARMA LOS. Uh), cet: 
SAMOBNSIS; Avé.siscsirecssacsesass Wpolit t.234e 3. 
HIGURATA, Hds.2i.s52.2s ives. gs are Abas akeey ss» « 
a, THO KC UO, ue 4 edicts Oise: bond tikedier oh « 
ee GHANCTEIS, Gldizs tun tenvinceass eres ed Ye ye ae Mis 
zt, TPM PENA GAG... 5s tae bs ee eee we Sie ee ee 
ae HUTOSA; “Gld. os. 3 eK: whstareravstee (Uppobubae 3-2 
PERPINGUIS, Hds...... Pekevenetate toh gered fab NE Lil eve ian Saves’ ss « 
RUMEN GY DECC. fia -cteidreierarsraiers Rate ot HAO Hahei’ s «i: 
: VAE., FRU send cit vb RA aoe shale Oy Aahetie.c 2 
scrtubA; Gid.:...-. Wares es oda. Week DARL, dase Bs 
(sp. ind.) =? PERPINGUIS, Hds...... ap eM see 48 5's She 
like PERPINGUIS, (var.)...... do Rid oeate? 
$3 MASTULA: 4.5 3 Fredapoteredenple Once ccd aed a 
22 RUDIS; (vat.)s. bes . dGikik a< 
>; TERPSICHORA,.Gldr..4 6. dO wan ceseies ‘ 
SAMOBPNSIS 44......c00 ey - dO diate 
comp. CORBOROSA. 5 os cin corns COR cece oc oe 
PACHYCHEILUS oe impuRus, Leg. Tutuilla........ 
MEUANOTDES ASPERATA, Lami. .iccccc ccs cees Philippines... 
; CRENULATA, Desh Sata 6.6 § ns erage ds el analay 
ren CRENIFERA, Lea: SHUG e sb idv ee acnesn ar BANaWicn ihelaride, 
PEESDREON MAS UCUC: 225+ Gece esse es Cape Palmas.. 


MANUENSIS, Lea...... RSNA Wie mains 


Sandwich Wolandes 


47 


No. 


DS Ep eh fet fk ek BD ft fk et pe tt et et et et et et St 


at et pe ee ee OD et DO OO CO DD OO CO Ht bb 0 


48 


Name. 


VIBEX PYRAMIS, V/V. 


GBUSCH io Nee 

ake SCABRA (beste), Gld....22%. : 
TIARA (PLOTIA) SPINULOSA, Lam:.......... 
MELANOPSIS cuRIOSUS, Linn.... 


LENTIGINOSUS, Ave........ cubis eievese wens 


ZEALANDIC 


TURRITELLA CONSPERSA, Ad. & Rve 
GRACILLIMA, Gild 


Age Gilde were cote eae 


SIPHONIUM MAXIMuM, Wood (operculum).. Be cies 
MON GAN WIM, IUOUf.- ole» oie Seiad aya 
PERPULOR BIS NEBULOSA . 5 4 ele cuisine Re ee 


CLADOPODA POLYPHRAGMA, Mork.... 


RISELLA AURATA, Quoy 


TWENTIETH ANNUAL REPORT OF THE REGENTS. 


Locality. 
india ys ens enehe 
Manilla.. 
hindilac seiacaie aioe 


MaMmdSi aie eee 


. New-Zealand. . 


Cape Good Hope, 


Eiji. cus) pabyeycere 


PETALOCRECHAS RENIFORMIS, (Cpr. j.cne.25 <1 bombay epee 

IB syO NGA; COMMPAGTIAGS Shc 0 506 cs cieeusuare. oa temas acc Pslamdiee 
SPINULEKORMIS, Delev.....s<esece do seas 

DirroRuN A ACuMUuN AWA: Gid. Soe csn one eae wet, Mangsi. 0) ee 


AFRICANA, Kraus... 


. Cape Good Hope, 


BRE ValiG Wee ele tle ess ocean ers AP ec at Hakodadi. pire 
Yi I epee ee ee ay eS a os) keene 
CAMUGUN OS AIG IG... a\s,5, «/sueyegscops ae = ... Orange Harbor... 
CIN ODA BOWIE nc A oie is pe eon cusrse cewesse Handwich Islands: 
DEBILIS, Gld.. scone doce edad Tis ens New-Zealand.... 
WAC EAS Mala O Gs. tet ageract ine fa ee Batts . Rio Janeiro... 
GRANOCOSDATUS, LUC... ~ ieseleleleinye ore Cape Palmas.... 
TE NSVAUIVA, wl QTE. ean rie a ae ee Pacific Island.... 
IN EIBRVAM (Vail: )- sa) «o,e yas a, eeerereroe we AO hilic ys: os cee 
i PER UY TANNA. La. ee eee sisusdors 
NEBULOSA, PEO TR Sane Gist és nies hep aR oe ee : 
NERETOLDES, lin. .... 055% : . Madeira... - 
NEW COMPU: RVC oo oss acalals eel det eee Sandwich fen de. 
OBESA,\Sow. (== L. LIMAX, Mari.), Pease. so. eee 
PCMAG Bes IL. eee raia ee eenaas sake ets alee Semel Islands, 
PUN DADOMIVGON,. 1:.evetes cies eee do 
SAV eb. rand ete ere oieuale austere eer Rio, Janeimon tac 


SIR GAC An AGG Oe es aire 
TESSELLATA, Phil... 


C. Verde Island.. 
Cape Palmas.. 


UNDUGATANGT OU oe cc neni yoie rs.» eietetea 6 mie eee nae cloeegs 

‘ GLAU S cone ope eae os sine choca pene 
NTR ASC PAUVAS GTA ete elon aes : Austra ltameaeees 
ZEBRA (young)....... scyofeus pote ies .- Valparaiso.....: 
7B AWN DiRCA Le UC. eyeemae ee Casactete ie «Siw anis, Nege s:ciaMeven Rete 
TRCTAC, Maciie . ode ue eee eee eles . Rio Janeiro sceae 


(MELARHOPHE) ABENA, five..... 


ARBORICOLA, Bees ; 
INTERMEDIA, PaAil... 


SCABER, Lin..... baie all a 


aN Wald ey eretoe tee tekehe pe wets Australiage cee 
TRUS, CUCL ea ES Be win oer Hoc jets ELOME a Kom 
MELANOSMOMA, Quip” a1 cie on ele erences Australia... .0. ... 
MILIARIS, Quoy......+. A as Ce ee Ow ereceraier wae 


NANA, Lam... 


PLANA, Quoy..... 


var. INTER- 


RUPTA, Pse. 


i Cape Palmas. - 


Central Pacific .. 


. New-Zealand. ... 


Australia, 


No. 
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Name. Locality. 
PePUM MUS CANDIDUS. Petat. . 6 occ eases . Pacific Islands... 
CEOS YOUNG) io, 5500. oe esc eee « CoOL CG a rants. oe 
DIscuLws, Phil. (=M. porsuosvs,Gld.) do ee 
ere TA GRANOSUS, P21, VATS... ceieciscirsniee: baele vie ea Be sie 
MILLEGRANUS, Phil.... Ete A ee oo iChoor ae &.. 
PTPILTES hl /1/ aaa eg OY Rie crass 
CHRYSOSTOMA PARADOXA, Born....... ES am tO eae 3 Lge Pest 
See CR TUM OHORMOSUM. 0... e606 sence ce cee eed ct Stonwe eB Sree Re Eeeee 
BEN EUDIDNC LOS & oa) as ce'abni si oh 41 alates sh oe SIM GapOOLs s/s. « 
ESM SPEND] OUT AUAUENT TOAD) coe deus ok oy op's\ su aj-avevel esas lanehavels ahs diols “alate 8s 
MINOLIA SOLARIFORMIS, Short........... Fe WOCMM GION oo 2 
nN WONT ANGATA, LG770., ., «; ¢, o0.0,0.c1e0.0/eunee Pacific Islands 
PreiGnPPUACUNGULATA, KG67t 0.00 cece ce cease Biayie Bron eres. te 
k EYER MDA 1007. «so 0 on oe nee RE, AUT Nea Pacific Islands... 
PP eDROBE ANTIPODIUM ? Gld.....0....c00c000 08 New Zealand.... 
SMO PPA GAO oo 5. ssoie a s.c set os ; do 
BGAEINGAL Gilde Loo. ws os oo Sve Baas suavar sy sp ays do ‘ 
HESBUPENNIIONIGUAUN ANS G2-C0L ous... 5, <j swavie.sisqoseissosei 0%! i'l s ofelerdlalans te « a3 
2 (like PETENINGANA).. Buenos Ayres... 
POR REOTAL Yes cass Salat tae elo eke. . Paha wiehs islands: 
SHUM eMac yah, drains) eile Siapials New Zealand . 
TRUNCATELLA PA WAU AT LOS. a2 a) a. aya ateWavek Te coreg ec ee afi oe 5 
Gd Pohl peers CO. TRAP ane 
TAHITIA VITIANA, Gld. PR Paden aio Sty oy'as oie Setroicheks PC ULC Hare tetae © ws 
sae CHG) ae eee SR TE aaa Te Coa Fay tsicns : 
PALUDINA RAN CHUNVAURIUS PP V222-. xov's se, oyayuse sv seve seuae Mianullasis s,s 
ERIMEGEUO WVIGIWAINGA,, . LZCGa,.. 0.5 0. 6.0.0 nid ove win wie oo, ChOOm) 0%... 
DOLEARIS, Gid Nae Dats Kontos uer’s eigen ey ty Burma, ..%5;.. we 
HMEONGATA, S001)... 6c 0s.0 50.0 a foxevesoiras tate W hampoa a 
RUPE ATA CTU al uabeWoits 2S olstiikl dhe soe do : 
EVA YINSLANA, "16a... -. 0.0.0. seers eush cvs, ames Ubi agsk he 05 cc . 
AMIRSPUERIE CVA CUO <2 ilostse eyo. eu0,4s0le: #c0i3.0,eil6 . Whampoa : 
MAO NELEOMD BS), DCIS «) s.s.0, «0,0. wye/0,0.0.0 Ciinmiaien (aban ote 
BYTHINIA STENOTHYROIDES....... EAE (dh staued bayer oc eal hee eee oaks 
AMPULLARIA pent, MOS IO ee Set Paks soy ot sreais) Sra GON Manilla.... 
sp ? 2 (like AMPULLACEA).......-. GO”. rspeiss ore 
ASOLENA AIT EOSIN ONT Os a ae Grenada ..... 


AMPHIBOLA ARELLANA, Gmel.. 


DU TUS a1 7 20 ap 


[Assem. No. 239. | 


7 


NameZeulande ae 
South Australia.. 


NpuON A ATE TOMER A, 1272 ...c.5.0.svnve.scs,0. 06000 «2 lotta to eS ee er 
a PONT OUA WA, HEC 5 ccie,xya) idsde disco Meio i auast Indies : 
ae ITEC LUIS 1 ESET ek a Space Hiepayavanrene do : 
MTA ACT ONOUT «wo. ss os, 0.4 asa se eras SOROLOHOM 3 pareve ianens 
COSMAM AL Chem ys, Obs ok a0, Bene Aes .. Hast Indies..... 
LEDC: od OO Vitalie: tay daeees coe 
GRISEA, Ave. (= N. RUMPHII, var.)... Hast Indies, ae RO 
HAUSTRUM, Ave, (= N. SENEGALENSIS, 

RAE AAS IN o's sus a « Ree Oe Se Pee Cape de Verde Is. 1 
LINEAPA, Chem..... ah yp ep PME oy oy S's 6) ERE, ob sto OF Paarl ee 
MAURBA, Recl. (=N. Fie een . East Thies . 2 
IM AUEY GUND AMIAR I MPONSCE, as, «ev edeuics a Mekorchonn olek REE area Pere) 

(young) . Ss Lookenae Aa 
MUSSIRA, Giada NaSiGNAmAs Mart)... \.cahe-cxcharsiepals.« semen pl 
NHRITOUD ES, ALOenee. cin ante a forse): «ios News Zealand, . 44,12 


Sete OE OHHH DHS DED HE He EHH wDD PRN HSER 
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Name. Locality. No. 

NERITA NOVA-GUINA, Less. ..000. ooseeeee-s Pacific Islands...- 2 
PICEA, MeCheE) 50. di ahoneteto aiiianchites okra Sandwich Islands, 10 
PIVANTS PMR Ale) ae ae sighted elk bsp Whee fol etal bic te hig Sh eteaL a laeere 1 

PL IGAD AG i728, cee aeeucleeie Hn Glee eke a eae 7 

POLITA, Lin. (var. MAXIMA, Chem. nee aia lelepetAaieteen etc aele 4 
RUMP HELE HT ECL heseechorbabanerceer clave Ooh tee, Conon ecene ie ApS eas 6 
SENEGALENSIS, Gmel......s00se0n-ss Oape Palmas, : 22a 
SIGNATA (young, var.)....... coos «vs Mediterranean..1) 42 

Bs SQUAMULATA, LeGuzl..... Loh ai ah Netele vena: kale nono eae 3 

‘ SUNN MOORE a A aa 6 oe sdangnekaheodike ier . Kast Tndicee eet 1 

6 SUBVIURBAY CDT < octets smncdee ee ee eee dita ere 1 
UNDATA, Lin....... sia vgitole to daidceegedoi Oe Me aM Reena ee eet 

VOM Mis CCl A nteriorne eeresewecpere ee eee Kast Tntes: 1 
Neritina ASDIAUNISI MELOCL «| rer oxen son cise ovience eee tyson Cape Palinasn. 408 
ACD WU MER WA TU AGe eee CCL 4 ye eeraicneneiane wsveeese Pace Lslandsssena 

INTUNIUN Ge Sak Boe ho Sneaene sGawake do 1 

: CANALIS, Sby..... dit apierthinavedonei meaemetone vers Tahiti... 22. ate 1 
CARIOSA, (GrAYnn. wie a nae ve Woreuautaapshonen tes Sandwich Islands, 3 
CHOnERICAW (GIG. S55. .0 528 aaNeis sa Siehatehe Biju sus fice eee 4 
CHOLOROSTOMA, Brod......... os « eDahitiiy cee eee Z 

; DUBIA var., Chem. See van RUS NI Hast [Indies aa 

G LATE Ben Gane 4 eels oe TRS eeu i Peal 

TAM TSSWMLAD VD TOG. eestor cverene ea 9 Central Aeneniean 1 
MICAUDA, Recl...... a ptnsnewaueeaanews Simodas.1 var cane tal 

: MORTONIANA, Recl......... seasbis rs ka ko So 7 
PERODUDEA NAS. aims cehaudones wou waive vs (Ceylon iieue: jeans ial 

PETITIT, Bech, sae ie & eam wine ne ratereiee oe MEI Oa senen ane 1 

POR CAMAL GUA. on bie ovo ams tess evened Pacific Island.... 2 

BU LAG BA. LUI farche ane vere tonciatene (cveteleeEns Bata fet oh occ ene ae 

SIDERA, Gld. (== N, PEROTITIANA, Kec.) do 7.2... a 3 

SQ UAMIPTOWAY, BeGl.. qiced eke “a crete co vera to eNO One hohe 1 

MUAVED TOTSMUN (GINS eLa0 72 evs vane rarorars ta Re tone to salve ek Sandwich Telande: 6 

WD WiR MRAM CULE IDiow avon clesekouetiens one eeterae Talubt ie occ 3 
TURTONI, Hecl. (= N. HELVOLA, Gd.) Pacific Island... a 

; VESPERTINA, Nutt.......... ..+...-- Sandwich Islands, 3 
ZEBRA; ROME. os. -otsrcsct 4a aeceteels ekoeie t Mode Leni Aeros rtete eine 

FICLAOG MGA. 4 dew cee ito tee SNE, we oid codig ARs 
(CLirHoN) CORONA, Lie ee ee tae esate) ae 

: SPINIFERA, Jtecl....... pidenere ete eee : 
SPINOSA, Sou seins kates sets ah Yh ¢ SURES Sante Medea ae 6 

SQUABROSA,y H6Glon.c nun ve ecm een ete eee oe 

CLITHON ANGULOSA, TOC mosuerase tox. ofa teine Bence toa Bails Tela 2 
+. AVELLANA, fecl.. oleate cares: WEUCHIIC fe bade. <i Me 
OBSCURA TAN CCl cscrejarcretehe cele seeeesverenete do we 

BRU GANOSIG REEL 1. (ose vorecuvats ton toienene tenevonets do : 6 
Dostra MELANOSTOMA, Troch....s.sieece:+ 0% Hong Kong... ol 
CREPIDULARIA, Lam........ Sav’ aie epoch ROT DOIY o's fn fehecs oe 1 

: PUAN TT C WW AMRMSE DY. vs: nan ore atenemetonrtoncmetetene Pacific Islands... 1 
NAVIGEELA: DEPBIHGSIAY T1278 » sol ore vrececet oh oteraiovenens Se. atte ae even sie ee 
BIMACUL AMAL Bie! o2 1 Us helekthieenetsieren ave ak 6 & ee 3) 
MACROCEPHALA, LeGuzl..... Es 7) ae aes iahede Age 

as SCARABAUS, Rve......... eNoNOneHEROEATOUGIAE ficl's ales see wa anters 3 
ss, ial. Pada RMN hat et) vehea Rede peek 1 

TURBO AMUSSITATUS, Gld. (—Lepronyx SAN- 

uinevs, Lin.). oo sisleia odie Risless cle loue « STMIOGIA a seta sear teen 
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Name. 


TURBO NOCTURNUS, Gld. (=LEPTONYX SAN- 


GROIN IE OIE 25 aig a) ee e'ss) oye whee tee oes 
HePTONYX RUBRICINGOTA, Mighl........ an ee 
MiomrETAS PUNCTULATA, Wart. oc goed ccacccess 
PE NSTANNDLA AUSTRALES, Gael... +5 eee wens 

SO\OIEU tg) 0) ee Sracana tees 

se VENTRICOSA, Quoy...... Sree oe 
WeMINMIGDAS ates ook we 5 ON yet oar woke 
EMOUNDIBULUM ACINODUS, Gid.,...0....0000- 
CHLOROSTOMA ARGYROSTOMA, Chem......eee. 
PEPNOINOSALVIAT ics eee seep ee eee See 

MED ENRATA, Pot. Mach... 2. + sas oe 

UTED SLY C77 

os SB Pe MIN ea uesthe Ge Adele labesalni : 


(OMPHALIUS) EURYOMPHALUS, Jonas.. 


= var. LucTUOSUM,D’ Orb 
NEUEN AOSSra gag se 


EURYOMPHALUS, 
(6000) eee stccesece 
var. BICARINATUM, Pot. g Mich. . 


MoNILIA CALLIFERA, Lam..... 
- CALYCULUS, Wood..... 
ae INMORIN US) deel cos se as 


eo@eeoee 


Jonas, 


LiIOTIA GRANULATA, Dks. (= MONILIA SPURIUS, 


(3) ha eee Be Saag 
GIBBULA CAPENSIS, Gmel...... 


CAMPION Mer Qag tsp sd eres bs oo 6 pile ss ot 
DpMOOSmIGA A. Ad... .e deWie ne oa: 
SnmpswR Al Gael... ¢ cas e005 ss Spanien we 


BIOMOBATA TAG, 6 (GTAY ss rele ss 


POUR EA EXPBNGA, SOY. oo. os pedeh eb. es Cape Horn...... 
ye FONDA, Gray ae es, heh lad « Mimitenc: Inaba starp aly aware 
HLENCHUS BADIUS, (var.).......-..- Ae temaree South Australia... 
EEG WSs LOKI: sle.ceee 6 ae sehaveea eis at jerk do 
i MERON ONG OUGYL. palepise peu pee owes eck do : 
ee SEU ARE 2 FOCH. . . +» « wsiee cieldals Jewes, QNeWawealamds:. 2; 
eee OMA CONDOAS GY. 0 x oo own os spies « «is OUR Australias. 
FaMVGBW GI OTOSS, «ee ace so SN ae South Australia. . 
TEE OUVLON (V7) ee ea Fapreaterahs do ws 
POrY ONDA MACULATA, 077...)....0.0.s0ee- Kingsmills Is.... 
Hy AOMPANGT TOA FOC. oo sees rare sce ees Sandwich Islands, 
SEEN GLMBM CEUs or coe obo Oo es oo 0m do 
BPR omPNGNUNMNGTE oo pees ccs ne es oi, QUA. a... ulee siabe 
CINGULATA, Quoy...... Fee ae oa SE vk eG Smee ead al 
IS PLICGHL DIR 2a CW 7 Pe Cidht. ‘Se Senta 
BO MOAMAG MV O0d.. alee o/s a's osvcpeniee INOW-Zealand:... 
we (OxwsEVL) TABULARIS, AP... sols Cape Good Hope, 


Oe VUE DUPED GHA... doe ew eed scee viens 
MN EOMI MOONS 6 guwic vi Gist se oe 


MIGRINA, GEM... +0 
PACHYPOMA TUBEROSA (var.)... 
IBOUMA AMWBA, SONGS So ais oc ono 


eoeeeee eo 


oes 0 @ 


CArkLIOstOMA HUGLYPTUM,.A, Ads. ... 0.5. 20% 


GRANATUM, Chem..... 


2 (Hakotiads... 3s. 


Locality. No. 


Simoda...... nassaihety ire 
Sandwich Islands, 5 
New Zealand.... 2 

2 


eeeeoeeensesstnfeeese#é«steee 


Mastralias fos se 


Cee ee eee 
See RO ERE EST RTE ee a 
SRE ene heer 
Done aye 42 1 


. eylon. catie neamd 


Kagosimas./. «seu: 4 


Cape Good Hope, 
INTER CENE Gch nae oun eae 
Cape Good Hope, 


Cape Good Hope, 
Port Jackson.... 


New-Zealand.... 
IB Pazil Peat. so or. 
Cape Good Hope, 
Pacific Islands... 
Nusirallitans .).15 sia. 
(Pexiigaan ein. cote 


New-Zealand.... 


freh fa pak pamk Ft fk et pak et HD et ft et ek ft et el et et DO ee tt 
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Name. 
CALLIOSTOMA sp. ind., like C. sucunpum, Gid.. 
MONODONTA NERITOIDES, Phil. ........0c000- 
LABIS, Lam. var. hed ee GRO el a 
Sal. Au ws ase ida tata Was ads epee Ne Ne 
CLANcULUS ATROPURPUREUS, (Glass J. siete oes 
MUENOR «Ala. cack conse ing Patocear ts . 
wopEstus, Koch.. ec dlyshcahe siale giv Beans wreeiers 
PUNEORUSH el 220 sour nia aie alae si etlel ehorun wes 
RUBEUS, A. Ad...... Wgstae tote: Gage a mee 
OMPHALIUS VIRIDULUS, Gmel., whe Rmtelets 
OS INI PIG EN EUS An Aide tert to setae 
RA MO UIACUS,  W/Godi 4. ey Ae. eee eee 
ZEBRA, Monk Redes Shatlencevhanann aoe 


(TRocHo- COCHLEA) PoRCcATA, A. Ade 
NERITOIDES, Bore 


: PLANA TUS, CURIA or. ween ene s daeaee 
VOME TWA, COSTAIWA LY al) aa Naess aaa sate tees 


WARSI AY PAI So Seat SS sk Sale AN 

OCEANA. HBG IN AY WBOris sao 8 we ceo eal ee Bs 
HALIOTIS VIRGINIA, Chem...... Giatetic at aeet 8 vapets 
CAINE USGA DINGO NWN ODP) Gown ood anon oe 
SER TOWANNAY Opies cx cid aeccue eran nele 
HiSSURELLA NU BICUI A, waited oe ea thao 
SAGMPEATAL FCG s& sis aie ve a ace erent 
PARMORPHORUS GRANULATUS, Blain.......... 
CALYPTR#A CICATRICOSA, Ave........ PP aeatees : 
CRUCIBULUM QUIRIQUINUM, Lin..... Wek Ee 
Val. 

QUIRIQUINUM, Lin. var. CORRUGATUM, 
CORE Me ae ‘ 

; QUIRIQUINUM, var. LIGNARIA, Broa 
TROCHITA RUDIANS, Lam.. sik exe 
COMMUNOTATA, Shyu: eo ee Seid scale aera lott 
GALERUS CORRUGATUS, five. (broken).......... 
CREPT DD EA ACUlLEATA, «Gielen eniels ce mie tee 
Gmel.... 


CONTORTA) Quey: isc 2% ise cose 5 eee 
COSTA DN, SOY. i ccm ee bee eens erent 
DILATATA, Lam... 

LOT adie alana ics wn Ot 


; Ve 

Hrpponyx BARBATUS, Sby.. 
: ANTIQUATUS, Lin.. 

AMALTHEA CONIDA, Sahara a. 

: SUTURALIS, Quoy. 

PATELLA SCUTELLARIS, 


@eooeaoetreeeevee ea eeee 


Lameie. ©2°©0 08 & & & eB © © oo 


FERRUGINEUM, Ave. 


TWENTIETH ANNUAL REPORT OF THE REGENTS. 


Locality. 
Rio Janeiro..... 
apa HAGAN. coe 


Cape Good Hope, 
St.) Elelenac cee 
Adelaide... 30.2% 
Rio Jareiro..... 
New-Zealand.... 
do 
do 
Cape Verde Is... 
New-Zealand. . 
Island of Lipari. : 
Bayes eels store 


Seni: ‘lata 
Eakodatchit ce cae 
Nataloos eee 
Bip. See ee 
Sandwich Islands, 
do 
Rio Janeiroece ae 
West Africa..... 
China Seas.....-. 
Pacific Islands 
Callao% Ae 
Calitio hee we 
do ete j 
CO Seca Bees ane 
New Zealand.... 
Rio Negro: 22) 
Sandwich Islands, 
Japan fasta oe 
Rio Negro :...%. 
New Zealand.... 
do : 


Orange Harbors 
Callaos eee 
do 


Pacifie Island.... 
do 
do 

Maderram eam 45. 


il 


—o 


2 
Ll 
1 
1 
1 
1 
1 
1 
1 


pt et OT 


1 
2 
3 
1 
1 
1 


1 
1 
1 
1 
2 
1 
1 


1 
1 
1 
1 


PATELLA SPINULOSA, Munk. 
NASELLA CYMBALARIA, Lam 
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Name. 


SIPHONABIA AMANA, Nut.......05. sh metas ieee 
POE Ay ONO ein cocks « sa Ges bs dike a seals 
DOINOUNN A VAT ice 650% 4 4 6 oon “Nan ee 

SbYE ets 2 Mop Malet sinioe ayes Ala o%s 


ScuRRIA SCURRA, Less 
DENTALEUM ACICULUM, Gid...... 
Gld. 


WeREON DUG Ss COU Ls «eae ss eas as oh : 
WONICTA CHILENSIS, Prem........... eee 
HIMBGANS, UE C70... soos ese sc State ia 
EP MSHI MAMTA GTO Y chat «6 asi a, hn we ches oe 
LINEOLATA, Prem. (= T. ELEGANS, var.) 
SWAINSONII, Sby...... SOAR ore 
IMOMOGEPHORA ACULBATA, L272... 0... n.cccceces 
SENG, 100702 5 oo: 0 a as ciae RE REO ee Ene 
ACANTHOPLEURA SPINIGER, Sby. ...... Beene ik 
ACANTHOCHITES CARNOTTII, Blain..... Bhaie tars 
ENOPLOCHITON COQUIMBENSIS, Frem......... 
CHATOPLEURA PERUVIANA, Lam....sescecee 
MOMATINA FUSIFORMIS, A, Ad... .sce08 5.05 
Erm ANP U MaleAe 1077. VEN ss 55 oo ois + caw os s0nele 
aa ANUS AINUSe CRLLOO Saison sev io ses siig ene cw in 
OCCIDENT AUS, 4. Ad : s.c5:00 Been atu onthe 
WAG EMU Sey SG se 6) « siais.e)sro eer 


CREBRICOSTA, Nutt 
DENTIOULATA, Quoy.. 


BRTGCA, SOY... 


eoeooeeoe 0 $ © 0 © 8B © © © 


KMARRACHIENSIS Ave.....- ee eet eons 


LINEOLATA, Sdy..... 


LEVIUSCULA, Sby 


MOM SHI DESI... bee le es baibseiae 


NUTTALLII, Hanl.... 


EVAMDEATINA OAVUC... 0 oe ae ee x Rae leaks aie 


EUMPENOH SOY). s, ove 0.0% « 


SCABRA, Ave.... 


SMR UGOSA. SOY... . es os edate a eae 
Cus MR PIERINGES, WS0G. i 5 cai 2 eiale 2 Sie 
BMEINIOS AUVs. 43's clonic % «ake = Sine ore 0 oe 


BUCCINULUM, 
. Sby.) 


EBURNEUM, Lin.... 


EUTALIS, Lin. 


(= D. BELCHERI, 


QUADRIPLICATA, GE th ssc ras oye 
Curron (Goruy Rs) CUMINGII, Mlem........<. 

¥e GRANOSUS 5 saa 4 dey: ae 
MAGNIFICUS, Desh....... 
PELLIS-SERPENTIS, Quoy.. 
: QUO bis Desh cnc... a 
Isc NOCHITON LONGICYMBIA, Qw0y .....66.+- 


PRUINOSUS, 


MEDIA, Phil ee ene Lo 


Gd, ae as Wepatd yo uaes 
PUNCTULATISSIMUS, Sdy..... 


@aeaeoeeeoeeee 


OBLONGA, A. Ad. (—=B. AUSTRALIS). 


Locality. 
Madeinai. 2 Bede 
Cape Horn..... 
Sandwich aie 


South Acistealicn. 

Cape Good Hope, 
Sandwich Islands, 
Pacific Island.... 
East Indies...... 
Orange Harbor.. 
Cape Horn...... 
Cape Palmas.... 
Sandwich Islands, 
Wiabale Pee eah, oa. 


New-Zealand. . 

Orange Harbor... 
Cape Verde Is... 
Chil. fe a4 tees 


GOwy sa ood sees 
Singapoor.... 
Rio Janeiro.... 


Cochin . 


eee 0886 © « 


GOs aescees rs tgs oe 
New-Zealand. . 
do sare 
do 


Orange Harbor.. 
Whales visuals 


ClO Miaicisee Sune « 
Orange Harbor 
Chin. 5 
Callow’ i rec Be 
Orange Harbor 

do : 
SED: coc: eee 
ee Good Hope, 
Chale Seer. Lee og 

COr see ae 
Kagosima...... : 
BGS eee es aos 
Sandecien ielande: 


New Zealand.... 
Rio Janeiro..... 
. South Australia. . 


Or 
Oo 


feo Soke eee 


ft ed et fed ek Pe FE DD De 


eC CCN oe 
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Name. Locality. 
BG WAG PIN CIARA And. ara yeeraee ey? Sots Aid CSR ae 
ATYS CYLINDRACEA, Chem.. clleuat of ops) acca eeesenet ekeibaksdh aL Stoes eae 
ELONGATA, A, Ad. a CYLINDRACEA, 
VOU) sie tie acetate ae inal ball pi eiiclic we ohenel gua Gaee bia 
as ENA MATE 704.5 ue suai Sede ler Siavel gprs PSUS Tantra tere Lace atk s akowe 
; SOLIDA, Bong. (==A .CYLINDRACHEA, var) Ul. . oa. +. oe 
HAMINEA GUILDINGII, Swain......... ws aie the « | ROP Omleimonaeane 
WAUEIEISIOHINIS 5) SOY.) <3) 5/01 «)-1/eiole) Go 9 oe wise eo tlPedno ac able 
SMARAGDINELLA VIRIDIS, Brug........ .... Sandwich Islands, 
PATH RUAN VA@ si WVU TG /LO7I2 «lal acurneete #) stake seers s 4 INOUtHAMSt alliage 
APLUSTRUM THALASSIARCHUM, Chem....... .. Sandwich Islands, 
EL Yap ASUIN A PEIMIS TS) KL 27012 . a ul os weiss ses ohn a ee Ceylon 2 -:ibmee 
PUICATULAMSIMP EER) Gd. 4). 6 < v2 oclee «alee 2 aU ee OSLO EERE 
PECTEN PATAGONICUS, Var.....++5+.5 so ececs Orange Marvor. 
DAR WINMM GB UG.. Sieve em ailvlens 1s gaeeie UO UNES ROA dae 
Ng COVA rs Weg a KO UPON NDIA ear a mn RE Fe art Japan. eee : 
Nxt TUS, BEDENS, Ie: «sc cise Saisie ie ehetna aca Bip. Acta oe oe 
MoprioLa, sp. ind. (like AUSTRALIS)....-...... Tongataba. .. Seo 
Wat. WENOSA, Cor, Js. 2.3. 2. atu . «+, Mast dindies sjacn 
LITHOPHAGUS DUNKERI, Cpr. Ms...... aire sa Callao eine 
ID Ae BAAS ISD. MOE ire eer ainsi taebisl 2) etal moa ats 2+. Hort dati aarer 
AXING@A INTERMEDIA, Brod.......... Seis a kaskih eet, ee ; 
TRIGONA EINDSIL, Hone hee kh: ee ee. eee W. America.. 
USN Bie Sare tence eset st cel eieawe einen ae er renmrelatan! enor 5 4 5 
CORBICULA ORLENDALIS, Desi. sas eee « « Me OER ey Gy nd Sones 
a AINIGIAR I S95 is ejar's, (esas vietslew tale aetna ene South Australia.. 
NASHAURUBR A. UMomte a. oso 05 see See sa ube ainellcl ena) Se 5 
USTULARIA, PUSIMLA, (Gld.... 2 ciseei-n sseseee ) Orange JMiarborsr 


MyRT#A SEMINULA, Gid...... Peer re Sone Cones SS. 


i D2) 


LIST OF SPECIMENS IN THE ECONOMIC COLLECTION. 


MaGnetic [Ron ORES FROM NORTHERN NEW-YORK. 


1. A block from Moriah Mining Company, Humbug Jill, Moriah, 


Essex Co. : 


2. A large block from the Cheever Ore bed, Port Henry, Kssex Co. 


3. A large mass of veinstone, with iron ore, from a vein cutting the 


Cheever Ore bed. 


4 & 5. Two smaller blocks from the Cheever Ore bed. 
6. One large block of crystallized magnetic ore from the New Bed, 


Moriah, Essex Co. 


7. A smaller block from the same bed. 
8 & 9. Two large blocks, from Wetherbe, Sherman & Co., Old Bed or 


10. One block from 


No. 21, Moriah, Essex Co. 
Ore bed, Moriah, Essex Co. 


11 & 12. Two blocks of Iron ore from Adirondac region, sources of the 


Hudson river. Name of particular vein not known. 


13 & 14. Two blocks of Iron ore, with feldspar. French Mountain. 


RED HEMATITE. One block from Clinton, Oneida county. 


Specimens illustrating some of the Building Stones of the 


ho = 


State of New York: 


LAURENTIAN SYSTEM. 


Granite or fine-grained Geiss. 


. A large block with surface not dressed, squarely broken. 
. A large irregular block of the same, showing in part a weathered sur- 


face and regular even fractured sides. 


. A cube of about six inches, same rock, with the sides dressed, and one 


face showing the natural fracture. 
These three are from the town of Greenfield, near Saratoga-springs. 


. A large block of fine-grained gneiss or granite. A few miles northeast 


from the locality of 1, 2 and 3. 


. A block of coarse gneiss from Luzerne, Warren county. 
. A large block, two feet by eighteen inches, and — inches thick, very 


even in character and fracture. From the gneiss at Sacandaga 
river at the crossing of the Adirondac railroad. 
VERDE ANTIQUE, OR SERPENTINE LIMESTONE. 


One large block, nearly two feet long by one foot wide and high, This 
is placed outside the building. 


06 


oo bb 
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One slab of eighteen inches by one foot, fractured face, intended tor 
polishing. 

One column about four feet high, with base and shaft polished. A 
very fine illustration of the adaptation of this marble to ornamental 
use, 


PoTspAM SANDSTONE. 


One block of about one foot by eight and ten inches, with cleavage or 
fractured faces. 

One small specimen of about four by six and eight inches: cleavage 
and fractured faces. 


CALCIFEROUS SANDSTONE. 


A block of about one foot by ten and eight inches: cleavage and 
fractured faces. 
QUEBEC GROUP. 


Two slabs of Roofing slate, about five feet by ten feet: from Gran- 
ville, Washington county. 


CHAZY LIMESTONE. 


One large slab, sawed for polishing, about twenty inches by two and 
a half feet. 


BIRDSEYE LIMESTONE. 


A block fourteen by eight and ten inches: cleavage and fracture faces. 


HUDSON-RIVER GROUP. 


. A block ‘* Blue stone,”’ with dressed and fractured faces; eighteen by 


six and eight inches. The same as used in St. Peter’s Church. 
From near Schenectady. 


. A dressed and clean-fractured block of nearly two feet long by six 


and eight inches: ‘‘ Blue stone.’? From near Schenectady. 


. A cube of nine inches, finely dressed on four faces; with the upper side 


a fractured surface. Locality ? 


. A gray sandstone, one foot long by five and six inches; dressed on 


three faces: one face and ends fractured. From near Newburgh. 


MEDINA SANDSTONE. 


. A block two feet long by eight inches wide and thick: dressed and 


cleavage faces. From near Lockport. 


. A block one foot long by ten inches wide and thick ; dressed surface 


and one fractured face: red. From Medina. 


. A block of about one cubic foot ; dressed and fractured faces: varie- 


gated. From Medina. 


. A block of about one cubic foot; dressed and fractured faces: grey. 


From Medina. 


CLINTON GROUP. 


. Brown sandstone : A block eight inches square and five inches thick ; 


dressed faces, with rosette cut on one side. Frankfort, Herkimer Co. 


. A block of the same stone, thirteen by seven inches, and four inches 


thick ; dressed faces. Frankfort, Herkimer Co. 
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NIAGARA GROUP. 


1. A block of one cubic foot: one face showing rock fracture, one po- 
lished face showing the regular crinoidal columns, the other faces 
dressed in seveial ways. From Lockport. 

2. A block of one cubic foot : one face showing rock fracture ; one face 
polished, a fine grey marble; the other faces variously dressed. 
Lockport. | 

3. One block of a cubic foot; one face showing rock fracture; the other 
faces variously dressed to show adaptation of the material. A fine 
gray block. Lockport. 

4. A block sixteen inches to seventeen inches thick; all the sides dressed. 
A gray stone. Lockport, N. Y. 


LOWER HELDERBERG GROUP. 


A block of triangular form, with faces polished, showing variegated 
colors from crinoidea and other fossils. 

[TENTACULITE LIMESTONE at base of Lower Helderberg group.] 

A block of polished black marble two feet four inches long, thirteen 
inches wide and seven inches thick, resting on a large block of the 
same stone, one face showing rock fracture and the other faces 
dressed as a building stone; showing the adaptation of this rock 
for building and ornamental uses. 


Upper HELDERBERG OR ONONDAGA LIMESTONE. 


. A block of one cubic foot; light gray color: one face rock fracture, 

one face polished, the others variously dressed. From near Syracuse. 

. A block of a cubic foot; bluish gray color: one fage showing rock frac- 

ture, the others variously dressed. Near Syracuse. 

. A block ten by seven and nine inches; gray stone, with dressed and 
fractured faces. 

One block ten by seven and nine inches; gray stone, dressed faces. 

One block of a foot by eight and ten inches; dressed faces, with one 
showing rock fracture. (The particular quarries of 3, 4 and 5 are 
not known.) 

6. A slab twelve by eightcen inches; light gray stone, polished face, show- 

ing organic remains, 
7. A slab twelve by eighteen inches; color gray or bluish gray, and with 
one face polished. 
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CATALOGUE OF BOOKS IN THE STATE CABINET OF NATURAL 
HISTORY, JANUARY, 1866. 


A complete set of the Natural History of New-York (wanting the volume 
on Insects, by Emmons). 
Duplicate: Vol. I. Palzeontology of New-York. 


Annual Reports of the Geology of the State of New-York. Vol. I. 1837, 
1838, and 1839. Vol. II. 1840, 1841. 


Catalogue of the New-York State Cabinet, 1 vol. bound. 


Reports on the State Cabinet, and bound sets (4 vols.) from No. 1 to No. 
6 inclusive. 


Separate Reports in Pamphlet: 6, 7, 8, 9, 10, 11, 18, 14, 15, 16, 17. 
14th Report, a bound copy. 


The Taconic System, by E. Emmons. 

Transactions of the American Institute, 1856 and 1857. 2 vols. bound. 
Transactions of the New-York Agricultural Society, 1857. One vol. bound. 
Gazetteer of New-York. 

Catalogue of the State Library, 1855. 

Annals of Albany. Vols. 1—10 inclusive. 


AMERICAN JOURNAL OF ScIENCE: Vol. 19, 20, 21, 22, complete; Vol. 
23, wanting Nos. 67 and 68; Vol. 24, wanting No. 70; Vol. 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, complete ; Vol. 40, 
wanting No. 119. 

P. W. CARPENTER : Catalogue of the Reigon Collection. 


— Report on the present state of our knowledge of the 
Mollusca. 


Gray’s Manual of Botany. 
JOURNAL of the Academy of Natural Sciences, Phila. Vol. 1, parts 3 and 4. 


SMITHSONIAN CONTRIBUTIONS TO KNOWLEDGE. 


J. W. Barney: 1. Microscopical Observations made in South-Carolina, 
Georgia and Florida. 
2. Microscopical examinations of the soundings on the 
Atlantic Coast of the United States. 
3. Notes on new species and localities of microscopic 
organisms. 
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J. Lerpy: Fauna and Flora, in living animals. 
W. Stimpson : Marine Invertebrata of the Grand Manon. 
J. L. Le Conte: Coleoptera of Kansas and Hastern New-Mexico. 


JosEpH JONES: Investigations, chemical and physiological, relative to 
certain American Vertebrata. 


Meek & Haypon: Paleontology of the Upper Missouri. Part 1. 


JoHN ToRREY: 1. Plants Transmontane. 
2. Batis mantiaca of LINNEUS. 
3. Darlingtona californica, a new pitcher-plant. 


CHARLES GIRARD: Contributions to the Natural History of the Fresh- 
water fishes of North America. 1. Monograph of 
the Cattoids. 


Wo.xcotr Gispss and F. A. GentH: Researches on the Ammonia-cobalt 
bases. 


I. A. LapHam: Antiquities of Wisconsin. 
EH. G. Squrer: Aboriginal Monuments of the State of New York. 
S. F. Barrp: Catalogue of Birds in the Smithsonian Institution. Quarto. 


SMITHSONIAN INSTITUTION—MISCELLANEOUS COLLECTIONS. 


S. F. Batrp: Catalogue of North-American Birds, chiefly in the Smith- 
sonian Institution. 1st octavo edition, three copies. 
— Report on the Fishes of the New-Jersey Coast. 


Barrp & Girard: Catalogue of North-American Reptiles. Part 1: 
Serpents. 


JoHN L. LeconreE: Classification of the Coleoptera of North-America. 
Part L. 


— Catalogue of the Coleoptera. 
R. OstEN-SAcHEN: Catalogue of the Diptera of North-America. 
H. Loew: Monograph of the Diptera. Part 1. 
HermMAN HaceEn: Synopsis of the Neuroptera of North-America. 
JouHn G. Morris: Synoptis of the Lepidoptera of North-America. 
T. E@uEsTon: Catalogue of Minerals in the Smithsonian Institution. 


CATALOGUE OF PUBLICATIONS OF THE SMITHSONIAN INSTITUTION. 


Directions for collecting, preserving, and transporting specimens of 
natural history. 


F. B. Mrerx: Check lists of Invertebrate fossils of North-America. 
1. Cretaceous and Jurassie; 2. Miocene. 


SMITHSONIAN Reports: 4th Annual Report. ) 


| 
a ib not bound. 
7th : 
8th ae ) 
9th a. | bound copies. 


10th " J 
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D. OwEN: Geology of Wisconsin, Iowa and Minnesota. 

Parry: Expedition to Japan. Vols. I and IIL. 

UNITED States Nava! and Astronomical Expedition. Vols. I and IT. 
Aq@assi1z: Contributions to Natural History. Vols. 1, 2, 3 and 4. 
WARREN on the American Mastodon. 


Foster & WHITNEY: Geological Report on Lake Superior. Vol. 1, 1850; 
Vol. 2, 1851. 


SiItGREAVES: The Zuni and Colorado. 1 vol. 


Marcy: The Red River of Louisiana. 1 vol. and plates. 
Reconnoisance of New Mexico and Texas. 1 vol. 
Explorations on the Valley of the Amazon. Part 2. 


Joun DELAFIELD: An Inquiry into the Antiquity of North-America. 


SEVENTEENTH ANNUAL Report of the Regents of the University of New- 
York. Bound vol. 


MISCELLANEOUS. 


W. Newcome : Synopsis of the Genus ACHATINELLA. 

J.G. Antuony : New Species of American Fluviatile Gasteropods. 
G. W. Cuinron: Preliminary List of Plants of Buffalo and vicinity. 
SPENCER F. BairD: Serpents of New-York. 

Report of the North Clear Creek Mining Company. 

NatTionaL Acapremy: Third Bulletin for the Promotion of Science. 
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LOCAL CLIMATOLOGY. 


BY 


W. D. WILSON, D. D., 


PROFESSOR IN HOBART COLLEGE. 


Tuer climate of every locality has certain peculiarities of its 
own, which, while they are interesting on their own account, are 
valuable, also, as material towards a general knowledge of the 
causes which affect and control the diversities of climate in all the 
different and varied regions of the globe. ‘These facts are of such 
a nature that no one observer can possibly observe them all, or 
even any considerable portion of them, by himself alone, unaided 
by other co-laborers in the same field of science. They must be 
obtained by a long-continued series of observations; observations 
that must be carefully made, intelligibly recorded, computed and 
averaged day by day to some extent, and which especially should 
not be interrupted or omitted for a single day, or even a single 
period in that day at which observations are to be made. They 
must also be obtained in many different places at the same time; 
and hence the necessity for co-laborers, and many of them too, in 
all parts of the world. 

It is to aid in this work that I make the following contribution. 

The temperature, or amount of solar heat, in any place depends 
upon the following variables: 

I. Latitude, or distance from the equator ; 
JJ. Elevation above the sea level ; 

Ill. Distance from the sea coast ; 

IV. Situation in reference to mountain ranges, &c. ; 
VY. Situation in reference to inland lakes, &c. 

Under the third head, inland distance, I shall also speak of the 
influence of sea currents upon those places that are situated near 
the sea coast. 

I. Latitude. Every body knows.that the weather is warmer in 
summer than in winter; and everybody is also probably aware 
that this depends upon the fact that the days are longer than in 
the winter, no less than upon the fact that the sun “ runs higher,” 
as the expression is, But it may not have occurred to all persons 
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that it is perfectly practicable to compute the amount of heat, and 
to the average temperature for each part of the earth’s surface, 
as it would be if there were no variations caused by the other 
influences just named. 

I have alluded to the fact that the heat of the sun, or rather 
its heating power, depends upon its altitude. It varies exactly 
with what is known to mathematicians as the sine of the sun’s 
altitude. The length of the day is also an element; for the longer 
the sun continues to shine on any object, the hotter it will become, 
other things being equal. Rays of heat, also, like rays of light, 
suffer some refraction as they pass through the air; but on the 
other hand, it has been proved by the experiments of Herschel 
and Pouillet, that a part of the sun’s rays are absorbed by the 
atmosphere, or rather by the moisture that is contained in it, so 
that only about seventy-five per cent, or three-fourths of all the 
heat that the sun emits reaches the earth. This absorption of the 
sun’s heat will of course be greater, the less the sun’s altitude, 
and consequently will vary with the average of its altitude; not 
only for places in different latitudes, but also for the same place at 
different seasons of the year, and for different hours in the day.* 

But in order to express the results thus obtained, in degrees of 
temperature, as indicated by any known standard, it becomes 
necessary to institute a proportion in which these results may be 
compared with those obtained by actual experiment with such a 
standard. Starting with the commonly received 80° Fahrenheit 
as the average for the equator, although Humboldt gives it as 
81°.5, we have all the elements of such a GALS at our com- 
mand, and the proportion is: 

As .958, the sine of the average altitude of the sun at the equator, © 
multiplied by 12, the tenet of the day at the equator, and 
this product multiplind by .6, the average of the sines of the 


* Of the reality of the fact above referred to, there can, of course, be no doubt; but I 
shall take the liberty to doubt the theory or explanation given of it, When heat is absorbed, 
unless it becomes latent by the mass absorbing it passing from a solid to a fluid, or from a 
fluid to a gaseous state, the absorbing mass shows the effect of the heat by an increase in its 
own temperature. If, therefore, any portion of the sun’s heat were really absorbed by the 
air, or rather the moisture in it, the temperature of the atmosphere would be raised 
thereby, and of course the influence of that heat would be felt no less than if it had passed 
through the air and been returned to it by reflection or conduction from the earth. But 
if there is anything in the air whereby it can absorb heat, it can by the same means reflect 
it; so that it shall not reach the earth at all, but be thrown off into space, and thus be 
totally and entirely lost in its influence upon the temperature of anything within the reach 
of our observation. Andon this theory the amount of heat lost by reflection will depend 
upon the angle at which it strikes the atmosphere, so that the correction above suggested 
will answer as well on one theory as the other. 
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altitude for the day (being the correction for the absorption 
of heat by the atmosphere) ; 

is to 80° Fahrenheit (the average for the year at the equator) : 

so is the sine of the sun’s altitude at noon for any day or latitude, 
multiplied into the length of the day, and this product mul- 
tiplied by the average altitude of the smn for the day ; 

to the temperature for the day in degrees of Fahrenheit. 

Or, to put the formula into a briefer form: Let sin. A stand 
for the sine of the altitude at noon, D for length of the day, and 
C for correction for average of altitude at the equator ; then sin. A’, 
and D’ and C’, will stand for corresponding values for any day in 
any other latitude ; and we have, with T for temperature, 

Beem AL) x C: 80°:: sin. A’ XD’ Xx C’:, T. 

If now we call D, in the first term of the first ratio, unity, and 
make D’ a fraction obtained by dividing the length of the day 
between sunrise and sunset by 12, we shall simplify the operation 
of computing for the values of T. 

By the use of this formula, I have computed the average tem- 
perature, with that for the hottest and for the coldest season, for 
each latitude in the northern hemisphere.* 


* The results given in this Table differ somewhat from those that have 
been previously given, especially in giving a lower temperature for the 
higher latitudes ; and as the importance that should be attached to the 
results of any computation depend alike on its method and its data, I give, 
for the satisfaction of those who may desire it, the brief outline of both. 


Let S and 8’ denote the sun at different alti- z 
tudes, S being perpendicular. Then 8’ will 
denote the sun at a declination from the zenith 
equal to the angle SaS’, which angle we will 
call the zenith distance of the sun, or simply 
Z. Now itis manifest that a ray of heat 
coming from the sun at 8, and dispersed over 
one square foot, ab, will become dispersed over 
a rectangle elongated to ac, when the sun has c ba 
declined to 8’; and this elongation is equal to the secant of Z. Hence the 


Ss! 


intensity of the light in the rectangle ac will be =! that on the square 
ab being unity. But ~ = cos., and the cosine of any angle is equal to 
the sine of the complement; but the complement of Z is the sun’s alti- 
tude, or angular distance from the horizon. 

Hence there can be no doubt that the sine of the sun’s altitude —sin. A, 
is an expression for the intensity of the sun’s rays at any place or time, 
after deducting what is absorbed, or perhaps the difference between what 
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A TaBLe, exhibiting the temperature for the different latitudes in the 
Northern Hemisphere. 
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It is not at all improbable, however, that after we pass the 
polar circle, a new law comes into operation that will greathy 
change the results above given. In summer, it will be remem- 


is observed when the sun is at S, and what is absorbed when it is at any 
zenith distance from 8, as 8’. 

The length of the day is also an element in the calculation. This may 
be represented to the eye by the annexed diagram, in which EW is a 


M 


i 


ee 
straight line denoting and varying with the length of the day. On the 
21st of March or September, the sun on the equator rises at EH, and passes 
in the arc of the circle through M to Wat evening; but at some distance 


from the equator, say latitude 45 deg., it reaches only about seven-tenths 
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bered, there are no days followed by nights of radiation and cool- 
ing, just as in winter there are no intervals of sunshine to interrupt 


the process of cooling; and it is probable that the prolonged 


the distance CM, and its path is denoted by the curve line HM’. But on 
any day and in a high latitude, when the day is more than twelve hours, 
the curve denoting the sun’s path should start at some point outside of H, 
as at H’; and on a day when the time between sunrise and sunset is less 
than twelve hours, the line should start at some point inside of EK’, as H’’. 

Now it is manifest that the amount of heat im any solar day is equal to 
the space contained between the base line HCW and the curve line above 
it, whether it be EMW or E'M’W’, &c. This curve line is very nearly, 
if not quite an ellipse. I am inclined to think that the ordinates in all 
_ eases, except when CM = EC and the curve is a cirele, will be found for 
the first part of the distance E’C too long for an ellipse, and in the latter 
part a little too short, until, of course, we come to CM’, which will be the 
half minor axis of an ellipse, EC being the half of the major axis. Still, 
however, the figure is nearly enough to an ellipse for all the purposes now 
before us. / 

Changing somewhat the ordinary notation for an ellipse, let us, for the 
convenience of the notation, denote the half of the minor axis, which is, of 
course, sin. A, by A, and the half of the major axis, which is half the time 
between sunrise and sunset, by D, and we have the heat of the day denoted 
by ale 


But A, in this formula, denotes the greatest altitude of the sun, or the 
half of the minor axis of the ellipse. If we recur to the process of obtain- 
ing the formula A Dz for the area of an ellipse, we have 


A 
a 2__2\h don 
ds D (D’—a;")? da ; 
and, by consequence, 
s = { 5-0 tae 
: see Saar: 
Whence it appears that if we divide 5 by D, we get the average 


value of A; that is, a 


represents a parallelogram whose base is D, 


and whose altitude is equal to the quotient of this fraction, ADn  aivided 


9 b) 


othe = which is half the sine of the sun’s altitude into 3.141, &e. 


Hence I use the average thus obtained as a correction for the absorp- 
tion spoken of in the text: this correction, for the perpendicular rays of the 
sun, is .6. Hence, by multiplying the sine of the sun’s average altitude for 
midday by .6, and by the length of the day, 12h. for the first term in the 
proportion, and then multiplying the sine of the sun’s altitude for any other 
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and uninterrupted radiation may produce an intensity of cold far 
beyond what is indicated by the figures in the table; and in the 
continued sunshine of summer there is likely to be an intensity 


day and latitude by the correction for the day and altitude obtained as 
above, for a third term, or the antecedent of the second ratio, we have, 
with 80 deg. Fahrenheit, the average temperature at the equator, a formula 
for obtaining the temperature in degrees of Fahrenheit for the day and lati- 
tude for which the third term was made. 

When we reach the Polar cirele, however, a modification of the formula 
becomes necessary. Within that circle the sun does not set or reach a 
zero of altitude at all; and it becomes necessary, in order to get our ave- 
rage for the correction for absorption, to integrate the values of A between 
the limits of the maximum altitude for the day, that is, the altitude for 
noon, and the minimum of the altitude for midnight; and to the average 
' thus obtained, we must add the value of the midnight altitude. The figure 
that denotes the sun’s heat for the day under these circumstances, becomes 
a semi-ellipse resting on a paral- C 
ljelogram as in the annexed figure, 
in which AB represents the sun’s , 
altitude at its minimum, and the 
distance HC its altitude at mid- 4 H E 
day; the base AE or BD having now become constant, and equal to double 
its length at the equator, where the days are only and constantly twelve 
hours long. 

But in winter, December 21st, the sun never rises within the Polar circle. 
Hence a new expedient must be resorted to. I have taken the angular 
depression of the sun at midday as the minimum, and its depression at mid- 
night as the maximum or superior limit within which to integrate for the 
average to be used as a correction. This implies that radiation of heat 
from the earth, or the cooling process, goes on at the same rate as the re- 
ception of heat from the sun, or the warming process, other things bemg 
equal. This is proved to be the case by two considerations : 

1. Otherwise, that is, in case either heating or cooling were in excess, 
the earth would be growing cooler or warmer, not from season to season as 
it now does from summer to winter, but from year to year; a process which, 
if it exists at all, must be very slow, as no observed facts prove it to be 
taking place. 

2. A comparison of temperatures as observed at evenmg and at morning 
during the year, averaged for several years, shows, of course, that the air 
is cooler in the morning than at evening; but there is no difference in 
this respect between summer and winter, that indicates the operation of a 
different law. Hence J infer that, although the nights are much shorter 
in the summer than the days, and longer than the days in the winter, yet 
the radiation must take place so much faster in the summer when the earth 
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of heat, arising from the very continuance of the sun’s direct rays, 
far beyond what is indicated. Even in the coldest days of our 
winter, the sun’s rays continue to warm whatever they fall upon, 
as long as they fall upon it; and every object known to science 
would not only be heated, but reduced toa fluid, or even a gas, by 
the prolonged continuance of those rays, provided only the sub- 
stance could be so isolated as not to part with any of its heat by 
radiation to other objects. The above results, however, corre- 
spond, especially in the column denoting the average for the year, 
with very great accuracy with the results of observation, denoted 
by the isothermal lines, so far as those results have been ascer- 
tained ; and I presume that the results given in columns seven 


is warmest, that the intensity of radiation multiplied into the term must 
produce a number whose ratio to the amount of heat received is constant, 
or very nearly so. 

The length of the day I have obtained by Robinson’s formula, namely : 
tan. of lat. X tan. sun’s decl. 
radius 
reaches the horizon, from 90 deg. longitude from the place of observation. 

Converting this sine into time on the usual formule, namely, 1 degree 


— sine of the distance at which the sun 


long. ==4 minutes of time, &c., and adding or subtracting, as the case may 
require, twice the amount of time thus obtained, to 12h., we have the 
leneth of the day, without correction for refraction; and this correction, 
as also that for the difference in the apparent semi-diameter of the sun’s 
disk, I have omitted in the foregoing computations as being too small to 
be of importance for our present purpose. 

A much shorter method of obtaining the correction for absorption, and 
one that is near enough for most purposes, is as follows: Divide the mid- 
day altitude into a given number of parts, say ten: then the sum of the 
first part will be one ordinate; double that sum will be another; treble it, 
a third, and so on: take the sine of the successive ordinates, and to this 
sum add the sine of the midday altitude, and divide the sum of the whole 
by their number increased by one, and the quotient will be the correction 
required proximately. Thus, if the altitude be 40 deg., we have ten parts ; 
the successive ordinates will be 0, 4, 8, 12, 16, &e. 

The results obtained by the above method, and given in the Table, differ 
from those previously given by others (and by myself in fact), in that I 
have now for the first time, so far as I know, made the correction for ab- 
sorption. The temperature indicated, especially for the high latitudes, is 
in consequence lower than that obtained by previous computations, and, I 
think, more nearly corresponding with observed facts. Moreover, if the 
effort has before been made to compute the cold of the Polar regions, it has 
not fallen under my notice. 
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and ten, would be very nearly the temperature of the warmest 
and the coldest seasons in the northern hemisphere, if the earth 
were a globe uniform in its surface and none of the causes, which 
I have enumerated above and proceed to consider below, were at 
work in causing variations. 

It will be observed, also, in the above Table, column fourth, 
that the hottest day at the equator is March 20th (the same is 
true also of Sept. 22d), and at lat. 5 the hottest day is April 2d ; 
and the farther north the later, until we reach the Tropic of 
Cancer and June 21st. But in fact the greatest heat is not reached 
until some days after that which is thus indicated as the hottest. 
Within the tropics this difference is slight, perhaps nothing ; but® 
as we pass towards the pole, it becomes perceptible. In our lati- 
tude the heat does not reach its maximum, as appears on an ave- 
rage of fifteen years, until the first day of August, or about six 
weeks after the summer solstice. This is owing to the fact that 
while the sun is decreasing in altitude and the days are decreasing 
in length, the earth is receiving more heat during the day than 
it radiates during the night, and it is thus accumulating and hoard- 
ing up heat, if we may use such an expression. 

Hence, for this and other reasons, to be discussed below, we 
have in all high latitudes days that are colder, and days that are 
much warmer, than the extremes above indicated. Within the 
tropics, however, and near them, it is not likely that a degree of 
cold so great as is indicated in the Table is ever anywhere expe- 
rienced at the level of the sea coast. 

II. The next cause influencing climate, in the order of our enu- 
meration is, elevation above the sea level. 

It is commonly held, that as we ascend from the sea level, the 
air grows colder at the rate of about one degree for every three 
hundred feet of ascent. This is owing to the fact that the air 
receives but very little warmth from the direct rays of the sun as 
they pass through it; consequently, the air depends for its tempe- 
rature chiefly upon the heat that it receives both by radiation and 
‘conduction from the earth. That the temperature grows colder as 
we ascend, all persons know; and even under the equator, snow 
becomes perpetual at an elevation of about sixteen thousand feet. 

By referring to the preceding Table, it will be seen that between 
latitudes 35 and 60, an elevation of about 300 feet, diminishing 
the average temperature one degree according to the above rule, 
is equal to one degree of latitude in its effects on the climate of 
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any place. Thus, to elevate it 300 feet, would produce the same 
effect on its climate as the placing it sixty miles farther north. 

But to this rule there are certain exceptions. It makes a great 
difference whether the ascent be steep or gradual. The position 
of the surface from which the ascent is made, is also important in 
its influence. The average temperature in the Great Salt Lake 
valley in our own continent, though it is four to five thousand 
(4,351) feet above the level of the sea, is as warm as the places 
on the California coast in the same latitude and at the sea level, 
as Fort Humboldt, for example ; Fort Madison, Iowa ; and Ottawa, 
Illinois: the average for the year in Great Salt Lake city being 
about 52; that at Fort Humboldt is given at 52.1; Fort Arm- 
strong, 50.3; and Ottawa the same. 

Again: the cereals, as barley, &c., will grow on the north side 
of the Himalayas at an elevation of some two or three thousand 
feet higher than on the south side, notwithstanding a difference of 
some two degrees in latitude. But on the south side the reflected 
rays of the sun are sent up from a plain which is nearly on a level 
with the sea; while on the north side, the reflecting surface is the 
elevated plateau and table land of Thibet. 

In apparent contradiction to this law, we often find the weather 
much colder in low narrow valleys, especially in autumn and 
winter. JI have known the thermometer to fall eight degrees in 
a descent of some two hundred feet, and at a distance of not more 
than half a mile; and all persons have doubtless observed the 
fact that frosts frequently cut ofl*the tender crops much earlier in 
the low lands, than on the hill-sides and hill-tops even adjoining 
them. The reason is, doubtless, to be found in the fact that the 
cold air, being heavier than warm, descends into the valleys by the 
force of its own weight. This phenomena, therefore, can occur 
only when the stratum of air is colder than the earth below it. 

I. Inland distance, or distance from the sea coast, is an impor- 
tant element in determining temperature. 

Perhaps this fact will make no great difference in the general 
average for the year. Its influence is chiefly felt in the contrasts 
between summer and winter, and the heat of the day when com- 
pared with the coolness of the night. 

The following examples will illustrate this principle : 


Winter. Summer. Difference. 
(ebetlantdhisles! #1 ey YSN 2723825" bake oro? 
Mate60)), 4 St.Petersburg wo 2222) 22). 16.3 60.8 44.5 


Oe artic) Sean a aeeereaee 2), ide 38. 63. 10 
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Winter. Summer. Difference. - 


Penzance. 2 ea. eee 44.6 60.4 15.8 
P80 Bachoul ee 6.6) 7 gig) 6 Maee 
Madeiiais so ecce eye eee 61.3 70. 8.7 
tao Cay te ee 55 84.60 89.1 


And for examples on our own continent and one inland from 
each coast : 


i From the Pacific : 
, Hore clunilpo lice = eo 57.4 12e2 
Lat. 40 | malt: Like: = se eee ee 32.1 79.9 43.8 
(ior: Midis ones eee Seer 200 78.1 52.0 
From the Atlantic : 
Bermudass: eo Bea saa) a2 fone, 16.0 — 
Lat. 30 Natehes: 52.8 2 eee eters 49.8 19.9 30.1 


From these comparisons, it appears not only that the contrast 
between summer and winter increases as we go inland, but also 
that it is greater in the high latitudes than nearer the equator. 

This fact is important to the vegetable productions. Many of 
our most valuable crops—being annuals—care nothing for the cold 
of the winter, if they can but have the requisite heat in the sum- 
mer; and others, which are indeed perennial, as grapes, peaches, 
&c., can be protected against frost in the inland winter, so as to 
produce most abundant and delicious fruits in the summer ; which, 
however, will not arrive at maturity at all at the sea coast on the 
same isothermal line, for want of the greater heat of summer which 
they find in their inland position. England, for example, does 
not produce grapes, with an average for the year of 50 deg., two 
at least more than our own, and winters no more than 40 against 
our 25.5; while in the neighborhood of Astracan and coastwise, 
with the same general average for the year as England, and 
winters averaging at least eight or ten degrees colder than ours, 
and twenty-five degrees colder than those of England, ‘“ grapes 
and fruits of every kind are as beautiful and as luscious as in the 
Canaries,” although the vines must be buried several feet deep in 
the winter to preserve them from frost. 

The temperature of places that have no great inland distance is 
modified by the sea currents that may happen to flow near their 
coast. The effects of these currents are scarcely felt in latitudes 
near the tropics. The Gulf Stream, for example, which flows 
from the Gulf of Mexico, deflects the isothermal line of 32 deg. 
for the year, from latitude 55 where it leaves the American conti- 
nent, to 75 north in the North Atlantic near the Island of Spitz- 
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bergen, and produces winters at the North cape of Norway, lati- 
tude 70, no colder than our own; so that the winters of Iceland 
are scarcely colder than those of Lombardy. 

But inside of this Gulf Stream, along the Canada and New-Eng- 
land coast, there is acold stream passing from the Polar sea 
towards the equator. The seasons are perceptibly retarded, espe- 
cially in the spring, by this cold sea current along their coast. It 
gives rise also to those cold northeast storms and winds which 
are so disagreeablo through the spring and early summer. These 
winds and storms are felt as far inland as Central New York, and 
in some instances still farther. 

IV. The fourth cause named as affecting temperature, is, s¢tua- 
tion in reference to the great mountain ranges. 

The atmosphere presses upon the earth with a pressure of 15 
pounds per square inch, or a weight equal to a stratum of water 
about 30 feet deep. 

In consequence of the unequal distribution of heat and the rota- 
tion of the earth on its axis, there is always a current called ‘ the 
polar current,” moving towards the equator, and another called 
“the return current,” moving in the opposite direction, or from 
the equator to the poles. Sometimes the polar current is “ the 
surface current,” as it is called; that is, it blows next to the sur- 
face of the earth, and the return current blows above it in the 
other direction; and at other times the order is reversed, and we 
can always distinguish them by two signs: (1) The return cur- 
rent blows in the northern hemisphere from a southerly direction ; 
and (2) is warmer than the polar current, which blows from a 
northerly direction. 

Now, when either of these winds, as surface current, meets with 
a mountain range or other obstruction of the kind, it does, as a 
stream of water would, turn around it, if it be higher than the 
upper surface of the wind. Take, for example the Alps, and in 
fact the great Eastern range extending from the Atlantic coast as 
Pyrennees and reaching the Pacific coast as Altai. Starting from 
the Atlantic coast at latitude about 40 deg., it stretches across the 
continent with but few gaps, and reaches the Pacific coast at lati- 
tude nearly 60 deg.; and thus it is in just the latitude where 
the polar and the return currents usually change position. The 
consequence is, that the polar current is seldom if ever felt south 
of this mountain range, while an undue share of the return cur- 
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rent is retained to raise the temperature of all the places that are 
thus sheltered from the polar current. 

On our own continent we have, in like manner, the Rocky 
mountains stretching across the continent from southeast to north- 
west. If now we select for comparison some places in the same 
latitude, one on the Pacific coast, another on the plain east of the 
mountains, and another still farther east and east of the Missis- 
sippi, we shall see the effects of this mountain range. Thus: 


Summer. Winter. Year. 

(fort Humboldtt@al es ss== oe 45.2 D2. 

dat, 40°" Fort Kearney, "Neji a= sen 71.5 23. 47.7 
( Milton, Gnd. 225.22) 3. Soe Sano 297 52.2 

Lat. 47 Kort oterlacoom, VW. Pees. ee oc 39.5 50.8 
ae Sandy Lake) Minit 2222222 28 64.8 14. 39.9 


Farther south, the difference is of course much less. But in 
latitude 40, with the summer 14.1 deg. warmer than on the Pacific 
coast, the winters are 22.2 deg. colder, and the average for the 
year is in consequence 4.4 deg. colder on the western side of the 
Rocky mountains ; while in Indiana, beyond the more immediate 
effects of this obstruction to the polar and return current, the sum- 
mers are 6.9 deg. and the winters 6.7 deg. warmer, with a differ 
ence in the general average 4.5 for the year. Farther north, at 
latitude 47, the contrast becomes still more remarkable ; with 
summers 2.1 deg. warmer than on the Pacific coast, the winters 
25.5 colder, and a difference in the general average for the year 
of 10.9 

Or, to compare the effects in another way: The isothermal for 
winter that passes through the places of western New-York that 
lie along the borders of Lake Ontario, and from ten to twenty 
miles south, starts on the Pacific coast far north of Sitka, 57 deg. 
north latitude, and reaches in New Mexico, just east of the moun- 
tains, the low latitude of 86 deg., and then reaches ours, about 43, 
in Michigan ; while the isothermal for our summer, 67, starts 
from latitude 30 on the Pacific coast, and passes the plains just 
east of the Rocky mountains in latitude 35. Thus the cool winds 
from the pole which pass along down by the side of the moun- 
tains, make even the summers as cold at thirty-five degrees of 
latitude as ours are at forty-two or three; or, in other words, 
these winds make a difference in temperature equal to eight de- 
grees of latitude. 

V. The last cause to be named is, proximity to internal cikes 
and streams of water. 


LOCAL CLIMATOLOGY. To 


These bodies of water cool the air in summer, and warm it in 
winter. 

Let us suppose, first, that the air is below 32 deg. While the 
lake is open, the air will be warmed by contact with the water 
and by radiation from it. It has been ascertained by experiment 
that one cubic foot of water, in cooling one degree Fahrenheit, 
gives out heat enough to raise 3080 feet of air one degree, or 300 
feet about ten degrees. | 

But again: When the water becomes cold enough to freeze, 
and freezing commences, the solidification gives out what is called 
the “ heat of liquefaction ;” and this, in the formation of one cubic 
foot of ice, is sufficient to raise 691.922 feet of air one degree, or 
34.596 feet of air twenty degrees, or 13.854 feet fifty degrees. 

Doubtless the tendency of the air, thus heated, is to rise 
directly upward. But rather than ascend directly through the 
mass of colder air immediately over it, it is driven by the winds; 
and even when there are no winds of any considerable force, it 
will creep along up the banks of the river or lake, and the sides 
of the adjoining eminences, softening and modifying their climate 
by its approach to them. 

On this point I have no statistics within my reach, except such 
as have been derived from my own observation. January 8th, 
1855, the thermometer indicated 7 deg. above at 7 a. M. in my 
Observatory. At a private residence only a few miles west, back 
of the lake, it stood at zero; and at Phelps, eight miles northwest, 
it was reported at 7 deg. below; and I have observed similar 
discrepancies in other cases. Even to the east of us, and between 
the two lakes, Seneca and Cayuga, the temperature is always 
found to be several degrees colder when the thermometer reaches 
a figure below zero. 

Of course, when a lake becomes entirely frozen over, or frozen 
out a long distance from the shore, it ceases to influence the tem- 
perature in the way I have described: in the one case, because 
there is no longer any open surface of water; and in the other, 
because it is so far off, and is separated from the land by a level 
surface along which the warm air will not pass as it would if it 
were ascending. 

The heat thus given out by the cooling of the water and the 
formation of ice in the autumn and early winter, would of course 
be returned in the spring when the ice thaws and the water is 
gathering its warmth for summer. Hence, while this cause will 
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produce a manifest difference in temperature at particular seasons 
and on the coldest days, it is not likely that it will exert any very 
great influence on the general average of temperature for the 
year ; but it will accomplish two important practical results: 
(1) It will retard the spring so as to prevent the more delicate 
fruits from putting forth so soon as to be in the way of the later 
frosts; and (2) it will put off the frosts in the autumn, so as to 
allow grapes and other fruits that need a long season, to ripen 
better than they otherwise would. 

If, now, inland towns like all those in the western and north- 
western part of our State, and those in States farther west and in 
Canada even, are situated not on a Jake merely, but in the neigh- 
borhood of a chain or system of them, we shall have these inland 
bodies of fresh water exerting an influence upon them all, and 
extending over a large tract similar to what I have described, and 
similar, likewise, to some extent, to that which I have aseribed.to 
the greater bodies of salt water, in speaking of inland distance. 
There can be no doubt, I think, that we are indebted to this influ- 
ence, largely, for the climate which renders our inland towns and 
counties in central New-York so productive. Like the Atlantic 
ocean on the east of us, which, as already said, is exposed to more 
than its normal share of the polar current by the position and 
course of the great mountain ranges of the old continent, so our 
land is exposed to, and receives far more than its due share of | 
the same cold winds by reason of the situation of the Rocky moun- 
tains. The polar current that should pass over where they stand, 
is turned out of its course by them, and deflected across the conti- 
nent towards the Atlantic ocean; so that our polar currents, which 
should come from a northeasterly direction, come from the north- 
west, and are sometimes deflected so far that they come to us 
from a point of the compass that is some degrees to the south of 
west. Hence it is, as I think, that the isothermal line of 50 deg. 
for the year, which should pass some ten degrees northward of 
us—latitude 43—passes across the continent from the moment it 
reaches the plains east of the Rocky mountains in the northern 
part of Colorado, along in a direction somewhat south of easterly 
until it reaches and passes by the longitude of the great lakes, 
and then turns to a direction north of east until it reaches its 
normal parallel of latitude, 50 deg., about the middle of the At- 
lantic ocean, and after it has crossed and been warmed by the 
Gulf stream. 
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Were it not for the softening influence of these lakes, 1t can 
hardly be doubted that our winters would be on the average at 
least ten degrees colder than they now are, or as cold as they are 
in Asia just east of the Caspian sea, where there is a gap in the 
great mountain chain between the Caucasus and Hindoo Cush, in 
what are known as the plains or steppes of Mayntsch, where the 
average temperature for the three winter months, December, Jan- 
uary and February, is only 15 deg. above zero, and periods are 
not unfrequent with the thermometer 25 deg. and 30 deg. below 
zero for several days in succession. But owing to the influence 
of these inland lakes, we have along their border and around 
them, spring as early, autumn frosts as late, and winter as mild, as 
in central Pennsylvania ; while in the region along the south boun- 
daries of New-York and in the northern tier of Pennsylvania 
counties, the summers are some two or three weeks shorter, and 
the winters several degrees, five or six, colder. 


Besides the foregoing general principles, there are many details 
of local climatology that can be obtained only by long-continued 
and careful observations in each place ; and such observations, 
when published in large numbers and from a large number of 
places, will undoubtedly furnish facts from which further gene- 
ralizations and laws can be deduced. But the observations should 
be published zn full: no abridgment or summary will answer. 

As illustrating what I mean, I will refer to a generalization 
partially made by myself, and arrested in its progress towards 
completion for want of the very material I have referred to. In 
summer we often have days of great intensity of heat ; and in win- 
ter, in like manner, days of greater cold than mere astronomical 
forces can account for. Now, whenever we have had, at Geneva, 
a day in which the thermometer has fallen to six or seven degrees 
below zero, or more, I have found the following phenomena, 
observed here. First. The wind has always passed from a south- 
westerly direction to west, northwest, north, northeast, and in 
nearly if not quite all cases it passed by way of east round to 
southwest again; and if it were blowing very stong, as happens 
in about half the instances, when it started from the southwest, 
it gradually lulled down and became very slight as it reached 
north. Secondly. The barometer commenced rising as the wind 
began to change and the cold to increase, and continued to rise 
until it reached a very high point. Last winter it reached the 
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unprecedented height of 30.504 inches. Thirdly. At night the 
sky has been generally clear, so as to allow unobstructed radiation 
by cooling; and in the daytime the sky has been overcast, so as 
to obstruct the sun’s heat from reaching the earth. As observed 
elsewhere, and reported in the newspapers and by personal corre- 
spondence, I find, fist, that in almost all cases, perhaps all, the 
wave of cold, so to call it, passes from west to east, and the cold 
reaches its maximum of intensity in the Mississippi valley some 
fifty or sixty hours before it reaches this place. In case of the 
unusual cold term last January (Jan. 8th at Geneva), the cold 
wave appeared on the Pacific coast seven or eight days before it 
reached us, and I have heard of it in England some ten or twelve 
days after it had passed our meridian. There were in this case, 
however, some unusual breaks in the wave ; as the cold at Buffalo 
and Rochester, for example, was not unusual, beiug only 3 deg. 
or 4 deg. below, while it was 12 deg. below at Geneva, and in- 
creased as it progressed eastward to 31 deg. below at Utica. In 
fact it would appear as though one wave, that of which we first 
hear as on the Pacific coast, had expended itself, reaching Geneva 
on the night of the 4—5th, the thermometer falling to 1 deg. above 
on the morning of the 5th, it being on that morning 3 deg. below 
at Rochester ; and another commenced immediately, forcing the 
thermometer to 5 deg. below on the morning of the 7th, and to 
12 deg. below on the morning of the 8th, increasing in intensity 
eastward. The second phenomenon that I have observed is, that 
the crest of the wave, or line of maximum cold, always passes m 
a curvilinear direction from north to the south, inclining ever- 
more to the west, until it is lost in the tropics. One such Ime 
passed through Montreal, Rouse’s Point (N.Y.), Utica, Pittsburg 
(Pa.), Nashville (Tenn.), New-Orleans, Galveston, &c. ; so that the 
moment of greatest cold was simultaneous in all the places on this 
line, while both to the west and to the east of them the weather 
at that moment was warmer, being 32 deg. at Chicago and 25 or 
26 deg. at Portland (Maine) ; the cold always reaching its maxi- 
mum at the time when the wind had reached a point of compass 
somewhat north of east, blowing in fact about in the line that I 
have indicated as that of the greatest cold. 

Now I think that I can generally predict the approach of such 
a cold term ‘some days—two at least—before its arrival, by obser- 
vations that are to be made in my own observatory. And the 
phenomena just described suggest that the balance of the winds, 
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the polar and the return currents, are for some reason disturbed ; 
the polar current stiffening and driving back the return current 
until the former—the polar current—prevails, and becomes so 
strong as to blow, finally, at the moment of the greatest cold, in 
its normal course, and as it would always blow if there were no 
mountain ranges or other disturbing causes to divert it from its 
proper path. 

So with ‘ heated terms,” as they have been called. So far as I 
have been able to observe and collect statistics, they occur as fol- 
lows: rst. We have a balancing of winds, or air currents, so 
that over a large tract, a hundred miles or more in diameter, 
there are no winds, except slight local currents not passing out 
of this region, and none from without it passing in. Second. We 
have a clear sky, with very little vapor or other substance in the 
air ‘“‘to absorb,” or rather, as I would say, ‘to reflect back” the 
sun’s rays. These conditions, continuing fora day or two, will pro- 
duce great heat. If the air continues clear and dry, the heat 
becomes great, and the dzrect rays of the sun seem to be intensely 
scorching. But for the most part, as a third condition, there will 
arise, by evaporation, within this enclosure of the winds, moisture 
enough to overspread it like a dome (not perhaps with visible 
clouds); and thus, while it does not obstruct the sun’s rays from 
passing through to the earth, it absorbs and reflects back all of 
those that are radiated from the earth, and constitutes an oven- 
like enclosure, with the walls of wind for its sides and this mass 
of vapor for a dome; and the weather is not only hot, but suléry. 

I have said there is in such cases much moisture in the air. 
This usually shows itself, in time, in clouds and a low dew point. 
But it is a mistake to suppose that when there are no clouds there 
is but little moisture, or rather water, in the air. Clouds are 
merely vapor made visible or manifest by contrast of temperature. 
When the ascending vapor, which is in fact always ascending in 
some quantity, even in the coldest of weather, reaches a current 
or stratum of air enough colder than that in which it first became 
vapor, it is converted into a cloud. This may occur simply by 
the vapor’s ascending to an elevation approaching what is called 
the snow line; but clouds are formed for the most part at the 
place where the two currents meet, blowing of course in opposite 
directions, the upper one being generally the coldest. 

Nor can we doubt for a moment that the meteorological records 
of any place, if accurately kept and published in detail, would 
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furnish data from which other and most important inferences ° 
could be drawn; and as illustrating several such points, and as a 
slight contribution to our knowledge on local climatology, I give 
in a tabular form the average temperature for every day in the 
year, with the maximum of heat and of cold for the day as ob- 
served in the observatory in this place for a period extending 
over twelve years, from 1854 to 1865 inclusive. - During the first 
year the records are incomplete ; still, however, if any one should 
wish hereafter to continue the average here given, he has only to 
multiply that which is given by twelve, and add that for any 
other year and divide the amount by thirteen. 
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: A TABLE 
Exhibiting the average temperature, with the greatest heat and the 
greatest cold for each day in the year, at Geneva, N. Y. Lat. 
42.52°; long. 17.2°; height 567 feet above the sea level. 


JANUARY. FEBRUARY. 
Average Greatest Greatest Average Greatest Greatest 
Day. temperature. heat. cold. Day. temperature. heat. co 
me. 24.03 OT. Do. bee. 2k. oO.) --==2. 
pee 2a.51.  -4035> -=—2. ee eae. ly 3. 
pee 26.19 40.5 6. 3....19.09 385. —8d. 
2 yay ie ee 7.3 4....19.41 35.5 —6.3 
geo 2482 D0; 6.5 D..--23.10 42. -—1. 
weet 42. th 6__..23.384 52.5 —18.5* 
oo 2474. 46. D. G22 20.11) oo." --— 2, 
$....19.09 42. —l. CS EE Sa 2AIG” ASOIP iv 29: 
geese 204 All: > -=H8. 9..-.24.43 46. dak; 
10__..25.00 46. —16. 102.2.19.93.. 44, A, 
ieee 2a. ' 52.0 i) HS 2128) D025 3. 
eee 2O.lt 6. 2 FS 25568). Ole 
meee? 42.9 6 Iss. 25.00 7A --—=t: 
Wee eed 2 42. 4) Ja 25100 Ages a 
Reese 20.29 ° 44. 6. W922. 2054" D6: Do. 
ities. 26.10 © 46. Q. I62 2320S 46. 8. 
ioe 24 21 40. 1. 1732 225816 © 756,%>-=— 18 
oe 22.42) 39, °-==Lo. S222. 20.2 Vai 2. 
ete 20.01 42. 2 19._..22.78  45.5--—1. 
Bee o27.10 | 54. 0. 2052... 26.09. “44: 12: 
pie 89 | aT. 10. Dees 26:93. “AS: she 
geese 2A ~~ 43.°- - +8. Qaee soul “aoe A, 
29_.2-20.49 505° - =—1. DO Lah OND de 
pie 220.25 °° 43, 6. Ee. 2066) OO) 8. 
Paes 2102 ~ dO. Ihe 22.27.04 AD, « 
Boe 20.00 D2. D9 Die oder, ech 10. 
Bie. ..24.94 54, 3. 26-2. 302" - 305. tO! 
Zoe 2.2 39.9 6. Bore 22 Fone Je 
Zoe 26.08 doo. 17. 20a soar oO: 15. 
Oo 20.22 41.3 7. 
ole 22.16 - 38. —8 
* 1855. 
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TABLE exhibiting the average of temperature, &c.—Continued. 


MARCH. APRIL. 
Average Greatest Greatest Average Greatest Greatest 
Day. temperature. heat. cold. Day. temperature. heat. cold. 
tis S2O So kale: bees 98532. N61... —aeke 
252 2S A ene atic 22... OO49 tenho, ~ de 
oo. LOY WioG 5! oF o.-. 4044 “G5 (Oe 
4... OOP84 te 6. 4...-4142 |) 61, 2e 
D..--29326  797.. —1. dz. 2241529 2168) ae 
O22 26826" | (AO 10: 62.2 40680 ; op04e, eee 
GE E2S2) HOS: A, (2.4198 yebled Fe 
eZ eS |.) G02 a: 8:5. <2 04292  opbas. eee 
9....29.66 47.5 —4. 9....41.81 5-645 (2 
10__...26.30 48.5 —6. 0.: ..40:23- ode (tae 
tie SS Q662) i pdean As. 11. 2242:63° we 7Aeb ee 
2 eo 225253 ea2e oe 10, 12... -.44.63-; 66; a2) 
13P= 2529250 A ptdad 23: 13...--49:17 pads ee 
142... donk: Sgosen | Ja. 14. 24279 =-62. Se 
192 saosal | gobs 4.5 15:_ 44.92 5:62) oe 
162. SORE). eG ek. 16...240,04 . 06%. Page 
Lee. OORGd eave 8. 172.248.7172 one ae 
1S22 23a06" 760k © 16: 18 ....46,04 vsta.d same 
19-2 30324 gadaa ° Gs 19. 240,40 4 645) are 
20422230570. po2;o— 11; 20._..44.02 -.66:5 325 
DM O22 en anie  LOes 21....-47.07 .« 64, B45 
22 2982 pte 10% 22... 40.16 yaGoe sae 
2at--2a%0) polo 15, 23...-40:88 = O62 "tae 
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TABLE exhibiting the average of temperature, &c.—Continued. 


aie. 62,01 


MAY. JUNE. 
Average Greatest Greatest Average Greatest Greatest 
Day. temperature. heat. cold. Day. temperature. heat. cold. 
fee 4D) 697 ~~ 39; bes 62:00. Tokay 46: 
meen 485298 6696 Sl. 25.62.92 ~'d4ey 90s 
om 46,14 68:7 36. Te. O240) -SOr, 0s 
Zea MS §Ghsc BA. AS OOK ED: Siti <ady 
eee oot? 6783 40. Jen 2 O0r49, e844 - Aas 
eee 2.1 80.7 33: Ore 2 b0I39) “eSa19 465 
mee 9163- ~84,, 315 fea 61850, fSGrs AG 
eee Jotal: “Slee 3 Sea O04: “TLSis 49% 
Pee ous 175. 40, Gee. JO1GS: | ODE « 465 
MiSs. 50166. Ti: 41, LOGS 26100. f8de~ 47%, 
ee 91263 69.- 30: lieve o6Ore1 eéarve. Ail 
hee 043! 868 78:- 36.5 12e2s265MS “78a - 46x 
Pee Oi) pzo.- - 39, bes. 261594 G9 > 50: 
fee owt FA4u BY: 14s 2682 aim --o4: 
ies 00.22 6-82: 46. 154. 66:04. “FSbro 545 
Moee ook, §84., 39, 1622..61:53 S80. -46; 
tee 09.92 ~83.9° 36. Tine 26449) vSikes «350: 
eee 36.25 682:. 37. PSs Gd, + Sato. 4595 
Pee 00.86 68,» 44, 1925 640) ESies ) (oar 
Pees dd82 ~To.)° 41:5 20282-66200 “PSi-5~ - 54: 
pie e299 (8h 48: DUAL OIDs Sie © OD: 
Foes ois) «° 84, +44; DDan- 69189 HS -00% 
Boece l 80.5: 455 Zone O48. Sota os 
24._..63.29 84.5 42. Pls GOEG1 USD. 57: 
Foes -.60:84 985. 43. Zoe a TOUT, 90:9. 90% 
Zowee 006) (84. 44; ZOGE 22). PBS - «625 
meee O25 8 80. 48; Dit =. C988: HOC 60: 
Pepe Gao. £82, 44, ZOEe 2s (tao CSO! HAs 
Peer. 94.01. °83,... 403 298. (28S: V Odes - D6: 
a0et 0000) §80.0 39: OUR -- 6948 5890-92 
82.) AO. 
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TABLE exhibiting the average of temperature, &c.—Continued. 


JULY. AUGUST. 
Average Greatest Greatest Average Greatest Greatest 
Day. temperature. heat. cold. Day. temperature. heat. cold. 
hee. 68919 VS bs en ooe O(a BOO ie to. 
2. 208821, NS Aay 249: 2h. (32 FOO sO 9sS 
Ded SOONG) Sor eA: OL. (104 PSGlP sao Te 
A 64204, § 84). 132) A (0593 - S922) sags 
Dee CSaod, NOM O2. Dv. .1L384. 28455 -3tie 
GEES 1Or02, 8125 - 4D Ole. (11D NO ARN aoe 
Gee TMCS. VES.) Os TLS 1098. MOOS age 
Oe AG: 6 OW neo S20... 488 ye ebee 
Qee 2 deaO SIN ¢-98s0 9.22. (194. (78829 2 2bSe 
1OZE 274843 W892 262) 10-2. (2240, SSO arose 
ee ZOLO9 - IOR A wode TS TiS, S90 Se aer 
Qe S690. Moi Gs 1202. 70:08. *86:> <60% 
TSS. C902” BIO Rs Doro 1322... (09) (2925) eee 
LER TOLD 2 “ES OIe 4 209) 1430. 69759: ~ "902 aun 
HHL CELG2sd Smee 260) 1322-67383 SO? eeoue 
TOYS Uae, Os evo 3: 16222-6799 (1642 aoe 
Whee ak 224) oto wo, Lis. 687 HOS ods 
LS2e 724 Se oro 18.-..68323 VSG ea2k 
LORE TAS 2,. WOME” = 638: 1925. 206590 B38 as eae 
2OGe Mass VO2E 268s 2022 _- 0004)  BOSe aaa 
2 TONED. | SSOL: - a6: 2h 5.6929. “Sar shove 
2O0% 268526 822" ~- dbx 22... 66593 “sSb, "yeaa. 
Qae! O8ia2 (84s) 258! 23.-_.65.88 2790) = os 
DAS Os2, 80!) 049 24_-..68.00 “95.0 --02; 
ZO SAO OO} =100: 25 .2-..'66:86. S829 exon 
262. 712203 29055 262% 262-..67295. “807 eae 
Des. (ESOO: WPONGY OG: 2% .2-165.39 Wax) + sols 
26. teu? Soe? = 361s 28 .-..605:58 808 tyaat 
DORs (akol. BOde caoer 29.63.77 578." --oa8o 
SOE! 2 10296 Meare S5GF 3025-619) 80s sage 
OU wleAG aos oe: 31._..62.41 48. 
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TABLE exhibiting the average of temperature, &c.—Continued. 


SEPTEMBER. OCTOBER. 
Average Greatest Greatest Average Greatest Greatest 
Day. temperature. heat. cold. Day. temperature. heat. cold. 
fee 60099 P8Sy ho DO, Nee. 0450S: ORR (40: 
pee 02.02 JS. 46; 2A dor) ROS pe stag 
pee 200,00 682). 46.5 See IC.04 80h) AM 
Ae 265:6) '$2. 47. ANG OBOE. T9E) ADD 
ie. Gores it) 008 TE ORS 1. | OL , ALORS 
eee OoeL NS 1e, . 49: Gee Odrom FALL OG: 
fee OO 188R), . 86. (CS GROIEE ORES AM ramits 6c) 
See Goll  VS9R8 . O2: Cree D2kee) ESO). Joo’ 
Geena S85), (47.9 See DOM ROLL, BA 
hms bOr94 |S... AT. LOPE TOU MOOs. OS: 
Hie 6196 § '860.. bd. Liege ol toys AU. 
ie 63:03 (86.0. 44. 12S] 026: NOBEL, a7. 
ieee  Oao 1.84... 50: 1S Se. 49048 rOSR "| Bd: 
ieee oheo 107%: . 46." 14s 4348  EoOys la. 
tee 62L Y8bio.. 37.9 LOR 249503 TORK 22935 
Meme. 60lo¢  'SLid,. 52. NGS ASOD) “AG08G, ca: 
Hae Gaog (oly) As. VESS SAS GAS *TGOt 35. 
tee. 6103 89/5: . 48. Sia des Woo. a 
tee Oe ~ iis Al. TOSS ANG, AGAR 
PE DOO) S86) 37.3 2002 AGat (10h. . 30/2 
Pie oe 20 9 4GL) | AS. Ze ACEO GEO. (2.9. 
22a. O04 377.5. Al. Z2es. 40162. Wa!) 233. 
om. = . 96.94 78. 40. Dope AMA FOUL Oe 
Bes at.00 tS. 49. 24....45.07 64.5 32. 
Zot. .0004 ‘Tdi 42. Bat -49,09- | t64)5 _ 32. 
Pome ods 9 74t\ AT, ZOMe 41829 AGS} 28. 
mie oO (iG4 (790. O44. 2iGs..4Vr04- 6920. .28. 
262-..901030 (76) A529 ZO eR) AM SO EGOES 30) 
Woe doot 1s: 34, ZORA. FEC, ee Ched. Lad. 
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TABLE exhibiting the average of temperature, &c.—Continued. 


NOVEMBER. 

Average Greatest Greatest 
Day. temperature. heat. cold. 
Tike cABiQd" Bence 
2 se 42 WOOT cole. 
date FAO ~ 162 34. 
fe AAO, Abo 23. 
D....4342 972 20. 
Odee Ao!) IG2Ei (2A. 
Wee eOKOO.  WOOat . 22 
Oeae Aomloa) ” Tashan 22. 

Gees AGO! 164 20a 
OZ = 20203" Gere 28 
TZ AOSo  ae7z9 27% 
ee ZA Mole) 2210 
Hee. 39298) toons 22. 
142s 0082, Torey 20; 
lots. .34687 Aro 22 
NG ee L OSRGs ea 2 
176222 S8c0 | soe) 208 

Pee ONO. Abe, Oks 
OAs 200800 * (bar m8 
20ee. oon0e:  4or 20 
Zeer cade) (Ase 2a 
22a. coool  Dilio-_ 2a 
2oune coven AON 28 
24S alt jonas 19 
20.22..3430b Are? 10 
262...0424 ‘a4, 20. 
Zire: SOS Ae 2.05 
286). Shab Both 23. 
29e82 34102 OO. hs 
80.2..386:22 60: 20 


DECEMBER. 
Average Greatest Greatest 
Day. temperature. heat. cold. 
1h O4098 ORR t L2: 
230-3201" > toate ae 
8.2.2 80226" “Toone ns 
4. P2984 > o8e0" le 
Oe. OOM AES” ase 
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8522. 28:35" OE 4. 
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182... 250501 49 = S5 
19222220001 ~ 46: 6 
2022-2 26:22) © vA: H) 
21222. 2avor G0) 14 
‘99.5. 0348 “87g alee 
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20sec Loe.) Aone 
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A TABLE 
Exhibiting the average temperature for each week in the year, 
together with the temperature computed at the rate of 47.20 for 
the year, and also at the rate of 60 for the year. 


Average temperature Temperature com- Teinperature com- 
Week ending for each week. puted for 47.202. puted for 60°. 
ADS ney a I ae es 25.19 21.04 26.80 
SA cry 24.73 20.28 25.84 
BEE en ey et wae 25.69 liye 24.88 
RUE BOR dt ar sc 25.19 19.08 24.32 
Bre ay See 23.17 Whee 24.92 
CONTE if Ce Saat eae ee 23.19 19.83 25.26 
Oo a a 26.10 20.87 26.58 
2 NG anne Sia 25.96 22.30 28.49 
MM oo cco a 29.90 24.08 30.73 
<3)! aries Pk ene 28.81 26.13 33.20 
Cts Aiea Ae a 33.06 28.39 36.40 
MND nie! nist) sunk 2 32.65 31.50 40.18 
lo ee 35.54 34.64 44.08 
2 i anes 40.08 37.09 47.84 
26: leila ete 42.31 40.59 52.04 
“2. lye tag ele Sig aa 45.66 43.76 26.08 
Co) SU eee ee ae 46.93 47.92 61.04 
Pe eiyeMOue es Laie co 6 50.24 51.46 65.48 
CCS ee 93.20 93.90 68.68 
(Se 26.63 27.90 - 72.80 
OC Rea eae ares 59.99 60.995 76.79 
EMG. O..2 3. 23 se 60.31 62.76 80.15 
see OMe Me a to, LENS 60.89 65.59 83.96 
ser, 2001 ee tL 63.09 68.16 86.88 
NN aE i rey ya cd 66.54 70.27 $9.56 
i ae 70.87 71.97 91.72 
ee (see ee inehetts al 69.29 73.40 93.96 
Si ena alana a 70.99 74.46 95.00 
pm re As le 71.15 75.09 95.30 
Oo Ge ae 71.138 75.28 96.04. 
POY Dye oleh cece ace 71.82 79.00 95.68 
OS Ge ee aa 71.384 74.50 94.56 
CU NI el et Aa 68.40 73.49 93.80 
BeOS fo 67.49 72.09 91.96 
Sepia sow): 63.45 70.20 89.68 
a cath ae ee EE 64.65 68.29 87.04 
nd Simhe al gerccins 9h 62.91 65.90 84.00 
ONY Beata Ree 99.03 63.32 80.72 
panes yaa nk is RS 56.19 61.15 77.84 
SR il hc 06.53 08.64 74.04 
A RARER UNS PNR 50.93 04.09 69.58 
Bee FL ot et ee 48.22 90.89 63.96 


Dag Si oS ey cat aps 44.13 47.50 59.36 
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: Average temperature Temperature com- Temperature com- 
Week ending for each week. puted for 47.20°. puted for 60°. 
INOy Md SE ete gs 47.33 44.06 56.07 
et ae ee eee 42.07 41.10 52.50 
Fe ico Ne Ae ea 38.67 38.00 48.44 
Boag AN. cab DE NC 39.23 34.40 44.08 
Dee 2) Uae ae 34.79 31.58 40.40 
ae Oi tot ipa eee 30.62 29.67 38.30 
RO Ly ys Wei res So a Qe 30.14 
eh AONE chewy eee 25.74 24.57 © 31.90 
aco CN naga gee iar san 26.99 22.49 29. NS 


From the average thus obtained for each day in the year, I 
obtain averages for each month, for each season, and for the year, 
as follows : , 


Average for January... 25.29 Julyes vote 70.28 
i February -- 25.39 August... 68.08 

i Meineine aa 32.26 September. 60.47 

tt ATM ® ster 43.21 October... 49.66 

ot Mey ee uae 55.66 November - 39.12 

eo June p48 S22 64.93 December - 25.56 


From which. it appears, as we should expect, that July is the 
hottest month in the average, and January the coldest. 

The average for the season is as follows : 

SONG Cue saad a 44.21 ANIC MITT eee ee 49.52 
Summer = ose 67.68 Winter 2-222...) 20:41 

The average for the year is found to be 47.20 deg. This is 
obtained, however, not in the usual way of adding together the 
averages of the months and dividing by twelve, or the average of 
the half months and dividing by twenty-four, but by taking the 
average for the days and dividing by 365, neglecting the one- 
fourth day due to February on account of the bissextile addition. 
I then made an average for each week in the year, which, together 
with some other computations, I have also thrown into the accom- 
panying tabular form. In the jist column is the day of the month 
on which the week ends; in the second is the average for the 
week, obtained from the observations and the above averages for 
the days in the year. For the ¢hird column I have computed 
what the temperature for the day for each seventh day (beginning 
with Jan. 4th) should be, provided the 47.20 deg. were distributed | 
according to astronomical influences alone; namely, the sun’s alti- 
tude and the length of the day. For a fourth column I have, in 
like manner, computed what the temperature for the day for each 
seventh day, beginning likewise with the 4th of January, would 


LOCAL CLIMATOLOGY. | 89 


be, if we had the 60 deg. due to our latitude as by the table 
given in the first part of this Essay. 

But as our coldest day does not occur until about five weeks 
after the winter solstice, and as the warmest day comes in like 
manner about five weeks after the summer solstice, I have placed 
the third and fourth columns five weeks forward in | the year, for 
the greater convenience of comparison. 

These results I have constructed into a Diagram, in order to 
present them more obviously to the eye. The straight lines run- 
ning across the diagram, from the right hand to the left, denote 
the degrees of temperature ; the continuous irregular line denotes 
the temperature as obtained from observation and indicated in the 
second column in the table; the dotted line most nearly corre- 
sponding with this irregular line, is that obtained by computing 
the temperature by multiplying the sine of the sun’s altitude into 
the length of the day (between sunrise and sunset), divided by 
the constant divisor 12; and the other curve line—that which 
departs most widely from the line of actual temperature—is that 
which I obtained by computing in the same way the temperature, 
on the supposition that we receive an average of 60 deg. Fahren- 
heit for the year. 

In this computation I have made no correction for the diversity 
in the amount of heat which is ‘‘ absorbed,” or, as I prefer to con- 
sider it, “reflected back” by the atmosphere, so that it never 
reaches the earth or exerts any influence upon the temperature 
of the atmosphere within the reach of our observations. This 
correction I have not deemed of sufficient importance in this con- 
nection to be worth the extra labor of making it. If, however, 
it had been made, it would have made the difference between the 
observed temperature and the computed temperature greater, both 
in summer and in winter, than it now is by several degrees ; pos- 
sibly ten; so that the modifying influences which I ascribe to the 
lakes, &c., would have appeared to be greater than by the present 
showing. 

In the phenomena thus aehitatcdl I find six facts which I select 
for comment : 

I. The maximum of heat and of cold is behind the time of the 
longest and the shortest days respectively. 

II. Our average for the year is not equal to what is due our 
latitude. 
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III. The extremes of heat in summer and ccld in winter, are 
not so great as we should expect to find them. 

IV. ‘Lhe summer, that is, the period between the average tem- 
perature in the spring and the recurrence of the same temperature 
in the autumn, is larger than the winter, or the period between 
the average period in the autumn and its return in the spring. 

V. The waviness or irregularity of the line denoting the actual 
temperature. 

VI. And, finally, the fact that about the last day of May there 
is an arrest of the increase of average temperature, and a like 
arrest of the decrease of it in the autumn, coming in the last of 
October. 

1. The greatest amount of solar heat received at any place in 
any one day, is on the day when the sun, at noon, approaches 
nearest to the zenith. This, as we have seen, is for the equator 
the time of the equinoxes. Jor all places north of the Tropic of 
Cancer it is the 21st or 22d-day of June. The greatest height of 
the thermometer observed in this place was July 17th, 1856, and 
the hottest average for the day, 84.7, July 20th, 1854. But the 


above averages show that the maximum of heat is not reached on 


the average until about the first of August, when it is 73.29. The 
maximum of cold is reached on the third of February; and the 
coldest day I have on record was February 6th, 1855, when the 
average for the day was 14.2 degrees below zero. 

It may be worth observing, that the greatest heat and the 
greatest cold in the day are reached only after noon and after 
midnight; and the distance of: time after noon, for example, 
when the day is the hottest is about the same in proportion to the 
length of the day as the time of greatest heat in the summer, after 
the solstice, is to the length of the year. The hottest time in the 
day is generally about three o’clock Pp. M.; a little before in win- 
ter, and a little after in summer; and both phenomena are doubt- 
less to be ascribed to the same cause—the equilibrium of heating 
and radiation. From the 21st of December the amount of heat 
received from the sun begins to increase, both because the days 
are longer and because the sun runs higher. But, as appears from 
the Table, it is not until the third of February that the balance 
comes to be in favor of the heat; and from this time on till Aug. 


1st, the earth receives and absorbs more heat than it gives off by 


radiation and conduction, and consequently is growing warmer. 
However, both processes are going on together. During the 
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day, alike in summer and in winter, the earth receives more heat 
than it radiates, and in the night it radiates or sends off more than 
it receives, as is shown by the fact that it is warmer in the evening 
than in the morning. 

As showing the ratio of heating and cooling, I have made a 
comparison and average for the twelve years during which my 
records are complete. I subtracted the average for the morning 
for each month from its average for the evening, and then made 
an average for all the twelve years, with the following result: 


Month. Ditference. Month. Difference. 
Pterge Boones Lo. i. dnilipie deo ee d.04° FB. 
ete uid. fe02 WANE Oe ge Wet Ny 1 hal 2.23. 
|) 2S ee ore 2.05 Depa ite eee 2i22 
Pepe et Ae sed 8 A2 GiGiai er ey a 36 1.55 
Pie So 2 2.32 BIN ope Bigs Sad iret 1.56 
PHWRIE we? bh. ia 250) DeGaeels aiid ahs 1.01 


The morning observation is taken at seven o’clock, and there- 
fore in winter before the air has begun to get warmer, though in 
summer some change has doubtless taken place in that direction. 
If, therefore, we were to take the observation earlier, it would 
diminish the subtrahend for the summer; but the observation for 
the evening is taken at nine Pp. M., after cooling has been going on 
much longer in the winter than in tLe summer. If, therefore, we 
were to take the observation earlier in the evening for the winter, 
it would add something to the minurend for that season; and 
thus probably the result would be about as it now stands, if the 
observation were taken in summer before the heating cf the day, 
and in winter before the cooling for the night had made any con- 
siderable progress. We sce that the average difference between 
the night and the morning temperature for the summer, 2.89 deg., 
is nearly double that for the winter, 1.64 deg. 

The most remarkable phenomenon presented by the above com- 
parison, however, is the great difference between the morning and 
evening temperatures in the month of April, being then 3.42 deg. 
greater than at any other time in the year. I am not of course 
able to say whether that be a peculiarity of this special locality, 
or not. During the month of March there are usually more 
cloudy days than in April, and also much snow and ice to thaw 
away; both of which causes would prevent the atmosphere from 
becoming so warm at evening as it would otherwise be. These. 
obstacles being removed, the topmost stratum of the earth’s crust 
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would warm fast in April. As, however, the ground is not warm 
far below the surface, but on the contrary is very cold only a few 
inches down, it cools very rapidly during the night. In May the 
earth becomes warmed to a greater depth. In July the difference 
between morning and evening temperature is again about as great 
asin April. This is perhaps to be explained on the ground that 
the hotter any body, the more rapidly it radiates heat and cools 
by radiation. 

2. The second phenomenon worthy of comment is the fact that 
our average for the year is but 47.20 deg., whereas it ought to 
be, considering our latitude, about 10 deg. more. I have already 
hinted at the explanation of this deficiency. It is scarcely 40 deg. 
of longitude from the northeastern termination of the great old- 
world mountain range in the promontory of Navarin to the point 
at which tne great North American chain commences. From the 
direction in which these mountain ranges run, it is not probable 
that they exert much influence upon the winds or the temperature 
in the Pacific ocean. But they approach within about 90 deg. 
of longitude as between Cape Finisterre, on the Spanish coast, and 
the highlands of Texas ; and thus three-fourths of all the polar cur- 
rent is forced to pass through this wind gap of about one-fourth 
of the earth’s circumference, and by consequence each place within 
this region has about three times as much of the cold polar winds 
as it ought, and is, moreover, deprived by the same cause of a 
portion of the amount of the warm return current to which it is 
entitled. 

Nor is this all. From the direction of the polar current from 
northeast to southwest, in arhomb or loxodromic curve, the influ- 
ence of this conformation of the surface is felt much more severely 
on the westerly side of this gap than on the easterly side, that is, 
in the United States, than on the Atlantic ocean. This we see 
in the direction of the isothermals. The isothermal of 50 deg. 
for the year, for example, leaves Santa Fe, in New Mexico, lati- 
tude 35.41 deg., and passes so much to the north of east on its 
way across the American continent and the Atlantic ocean, that it 
meets Great Britain in lat. 52 deg. or 92 deg. So also of the 
other isothermals. . 

This difference, however, between our average for the year and 
that which is due to our latitude, is felt rather in the winter than 
in the summer, as will be seen from the following comparison of 
places in nearly the same latitude, selected on both continents : 
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Latitude. Coldest month. Hottest month, 


Porteeumboldt, Calis. 2... 40.46 Ae 58.6 

Sromenia Ne kis = poses tee 42.53 Doane 70.25 
Marseilles, France ..-.-- =: - eae lell 44,42 74.66 
Mhomipelier.<. <5 xy asco.e-,- 43.36 42.08 78.08 
Romie. ltaly 54 ...42<l2 see 41.53 42.26 77.00 


The cause of this difference I think is easily found in the fact 
that the return current is in part at least the surface current, 
bringing with it the heat of the tropics much farther north than 
latitude 45 deg. in the summer, and therefore the position and 
direction of these great mountain ranges does not exert so per- 
ceptible an influence upon the temperature of places in this lati- 
tude inthe summer as in the winter; but in the winter the return 
current is not much felt north of latitude 40 deg., and that por- 
tion to which we are entitled is shut off by the mountains and 
replaced by the polar current which must find its way through 
this gap to the tropics. 

T will notice but one other effect of this peculiar conformation 
of the mountain ranges. In consequence of the situation of the 
Asiatic mountains, shutting off the polar current from the Indian 
ocean, there are no trade winds perceptible there; but on the 
contrary, we find the Monsoons—winds which blow from the 
southwest to the northeast in our summer, when South Africa is 
cold and Southern Asia is hot; and on the other hand, they blow 
from the northeast to the southwest in our winter, when Southern 
Asia, being in the northern hemisphere, is cold. and South Africa, 
being on the other side of the Equator, is hot. But across the 
Atlantic, where there is the same conformation and distribution 
of lands as between the north of Africa and the south of South 
America, there are not only no Monsoons, but the trade winds are 
most marked of any place on the surface of the globe; and these 
trade winds of course are but the polar current become the sur- 
face current within the tropics. 

3. In the third place, the extremes of heat in summer and of cold 
in winter are not so great as indicated by the line of real tempe- 
rature as the computation would lead us to expect. This remark 
applies, of course, not to individual and peculiar days, but rather 
to general average for the hottest and the coldest days. The 
hottest day by the general average is August Ist, 73.29 deg., and 
the hottest week is that ending August 5th, 71.82 deg.; whereas 
computation gives for that week 75.28 deg., a difference of 3.46 


94 TWENTIETH ANNUAL REPORT ON THE STATE CABINET. 


deg. ; and if in my computation I had corrected for ‘‘ absorption” 
or reflection from the atmosphere, the difference would have been 
several degrees more. 

So in winter. The coldest day in the general average by obser- 
vation is February 3d, 19.09 deg; but the week in which it 
occurs, the coldest week in the year, averages only 23.19 deg. ; 
whereas by computation it is 19.08 deg., and if corrected for 
‘‘ absorption,” would have been several degrees colder; but with- 
out the correction the difference is 4.11 deg., which, added to the 
summer difference, makes 7.57 deg. 

This difference I attribute partly to general influences and 
partly to local influences that are local and special. Besides all 
the causes that I have spoken of as influencing climate, there is 
one more, the effects of which are not to be overlooked altogether. 
During the summer a large part of the sun’s heat is absorbed by 
the vegetable growth that is going on. In this Essay thus far I 
have taken no notice of the theories of heat, but have used terms 
derived from the old theory of an imponderable, transmissible, 
measurable substance. I think, however, that that theory has 
been effectually dispersed, and that it has been shown that the 
word heat is an abstract term, denoting only the condition or pro- 
perty of bodies. But whatever be the theory we adopt, the result 
is the same as if heat were a substance which, in the process of 
vegetable growth, is converted into vital or vegetable force, and 
thus ceases to appear or to affect anything for the time-being as 
sensible heat. Hence for this cause alone, the temperature in the 
presence of an extensive vegetable growth would not be so hot as 
if there were no such growth, and the country were a sandy or 
rocky desert. 

In the winter, however, when the ground is covered with snow, 
the heat is reflected back at once to a large extent, and does not 
penetrate the mass; nor yet, in its immediate influence, does it 
appear to produce much effect upon the temperature of the 
atmosphere into, or rather through, which it passes. Hence the 
temperature as indicated by a thermometer will be colder than 
if there were no snow; and besides this, the snow is always wast- 
ling away by evaporation, even in the coldest weather. This pro- 
cess is much accelerated by the direct rays of the sun, and the 
Imore-so, the hotter those rays may happen to be; consequently a 
jarge part of the heat is absorbed, in the process of evaporation, 
as ‘‘ heat of liquefaction” for the melting snow. 
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But besides this, and beside the general influence of our inland 
lake system, which, as I have already said, extends to all localities 
in this region, I have no doubt that the immediate proximity of our 
lake—the Seneca—is manifest in the phenomenon under conside- 
ration. The lake is very deep, is never very warm in summer, 
never freezes over far from the shore, and seldom (not more than 
once in about five years on the average) accumulates ice enough, 
even about the decks, to interfere with the steamboat landings. 

As confirming and illustrating my position, I introduce statis- 
tics derived from observations taken at Canandaigua.’ The com- 
parative physical position of the two places is indicated as follows : 


Lat. Long. Height above sea. 
Pane MOUs, =. 5 -- = AD 00° 77.15° (about) 590 feet 
einer cS ne eee 42.52 thee Diogo 3 


the only noticeable difference being 13’ of longitude, or a few 
miles west and east. 

Canandaigua is situated about one mile north of Canandaigua 
lake, and about 100 feet above its surface; but the lake is much 
smaller than the Seneca, and at a distance of some three miles 
from its foot trends westward around a promontory that rises 
between the village and the main body of the lake. The lake 
freezes early in the winter or late in the autumn up above this 
trending point and the promontory just spoken of. Hence the 
town derives little if any of the warming effects of the open lake 
and forming ice during the winter, and especially after the first 
frosts. The half-monthly averages for the two places are as fol- 
lows : 


WINTER. Canandaigua. Geneva. 
Wecember, Ist: half... .- 28.011 30.25 
i Ty Lac aaa alee he, wee 20,02 26.6¢ 
Memuaiye ist “oo  a25.08 24.9. 
oh PCG an a it AE aa Dien 29.4 
Pemmuary bet yf 3: Leh 23.46 
u 76 | Salah ain: he Va DIAG 26.03 
SUMMER. 
June, Sit py Satis ater Meee he 64.64 60.66 
a (Cs GU aa Realy eee cae tie 66.94 64.81 
July, LAST aS A 69.48 70.44 
iy OL yO Si avis ge ge 69.45 71.14 
MOSSE, Ist ye watier. Tk BOLO 71.58 


ae PAO eet Ae del AN ad oS 68.09 
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From this it appears that the average is in our favor by some 
three or four degrees in the coldest half month (1st Feb., 3.77°) 
in that part of the winter when their lake is shut out by frost and 
otherwise from any influence on their climate, and ours is open and 
with ice constantly forming on its banks. 

In June, however, their climate is warmer than ours, 4.04 deg. 
first half, and 2.13 deg. last half, while our lake has not attained 
its midsummer heat—for being very deep, it cools slowly ; but in 
July and August, after the lake has become heated, and so pre- 
vents the cooling of the air during the nights, &c., our tempera- 
ture is the highest, 0.96 the first half of July, 1.69 for the second 
half, 2.83 for the first half of August, and 3.79 for last half. 

I think that nothing more can be needed to confirm the theory 
I have advanced, of the influence of our lake on our climate. - 

I will, however, introduce a“other comparison; that between 
Ithaca, at the head of Cayuga lake. The physical position of the 
two places is as follows : 


Lat. Long. Height above sea. 
Meha@a fe ee ee ey 16.00 417 
Geneva. £3,225 0a ad De TEED 567 


Ithaca has the advantage of about half a degree of latitude and 
fifty feet of elevation, which, combined, make scarcely so much as 
one degree of temperature in its favor; but it is situated at the 
south end of the lake, whereas Geneva is at the north end. The 
lakes are much the same in size; about forty-five miles long, with 
an average width of two or three miles. Cayuga lake, however, 
is much the shallowest, and freezes over more extensively than _ 
the Seneca. 

The point of contrast, however, is chiefly this: the one is at 
the south end, and the other at the north end of a long and nar- 
row valley filled with a body of standing water. Now, trom what 
has been said, we should expect that the place at the south end 
would receive much more of the warming effects of the lake in 
winter, and less of the cooling effects in summer, for the reason 
that in winter, while the water is warmer than the air, and is also 
giving out heat by the formation of ice, the winds are prevailingly 
the polar winds from the north; consequently they are warmed 
by the lake before they reach the town ;—while the winds from 
the pole (the cold winds) pass over land, and from the land to the 
water, to convey the heat away from us. But in the summer, 
when the prevaling winds are the return current from the equator, 
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those winds for Ithaca come from off the land, and have not been 
cooled by the lake until after they have passed the town. 


WINTER. Ithaca. Geneva. 
Mecenber, lst .half.. 2.4 2%.» a23 30.28 
i De ch aaa teas A spe 21.98 26.69 
Bramuaty,:. bets: ho le 29.53 24.96 
ge Dg Ae aes Ses HED yp 2eee 25.40 
etary Let Me oo eis ke 24.13 23.48 
a: ZAG ean ene: ee ae 28.82 26.03 
SUMMER. 
June, — Hist) Spree Ath whe yer) 63.69 60.60 
Re tt See ee pein eee ae 66.77 64.81 
einen se ilish ic elo Nas os 69.80 70.44 
i Pil eet BEE Oca? 71.47 lea! 
Pepsusie erhst) 8 ak oe 68.90 71.58 
as POL sas eos ame eal ee 68.37 68.09 


Liius, while the influence is quite manifest in the winter, pro- 
ducing a difference of 3.28 deg. in favor of Ithaca, their average 
for the winter being 29.42 deg., ours 26.14 deg. 

In the summer the difference is slight, and is in their favor 
until the last half of August. For the first half of September 
their average is 62.88 deg., ours 63.34 deg; for the last half, 
theirs 56.08 deg., ours 57.61 deg. 

During the whole of the summer their return current comes 
from over a tract of land which is quite uneven in surface, and has a 
mean or average temperature considerably lower than Ithaca itself. 
During the first part of the summer, until about the middle of 
August, our return current comes, not from the lake at all, but from 
a point of compass too far west of south to have been influenced 
by the lake. After the first of August we have a much larger 
proportion of southeast winds, and then we begin to feel the influ- 
ence of the lake; and while this influence is in the direction of 
cooling during the day, it is, in its effects, a retardation of the 
process of cooling through the night; and thus, as I presume, 
while our average for the twenty-four hours is greater than theirs, 
our days are cooler and the nights warmer than at Ithaca. 

A reference to. the prevailing surface winds, as observed at 
Geneva, will be interesting and instructive in this connection. 
Reckoning three observations per day, and we have on the ave- 
rage about fifteen observations per month with no perceptible 
winds. The others for the year are distributed as follows: 


13 
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Or, referring to their distribution for the months, and denoting 
the polar current P. C., and all others by the letters indicative of 
their direction, as NE., SE. and SW., we have: 

Jan. Feb. Mar. Api. May. June. July. Aug. Sep. Oct. Nov. Dee. 

PoC! BOL 342. Alt (36504 g2t ie 29ee 30 EBT ty) oan a eos et 

WHA EO 8s De yA he Og ete eB | Ag arc ee pee 

SH. 42 BE UR eu oe! ad ee ris on enon mee 

SW.) 89°30 0 23r / 128 R gah sete Mote sae 2 a opwel pale en iamog 

Thus we have a preponderance of the polar current in the win- 
ter, and of the return current inthe summer. In July and August 
this warm current becomes so much deflected to the east—by the 
influence of the proximity to the Atlantic ocean, I doubt not— 
that we have a preponderance of southeast winds; winds that 
must, of course, for us, come from off the lake. 

The large amount of southerly winds in October and November 
are also worthy of notice in connection with the sixth topic below. 

4. The number of days between the time when the temperature 
reaches the average in spring, April 23d, and the time when it 
reaches it in the autumn, October 23d, is also greater by ten or 
eleven than the number between October 23d and April 23d; the 
number being in one case 177, and 188 in the other; that is, our 
summer half of the year is eleven days longer than our winter 
half. This is doubtless owing to the influence of the lakes. 

We are, however, indebted to this influence for more than the 
eleven days thus indicated ; for, although if the temperature were 
determined by length of day and altitude of the sun alone, the 
the number of days in the year which are above the average line 
would be just the same as those that are below it; yet when we 
take into the account the correction for ‘‘ absorption,” it will be 
found that the number of days below the line will be somewhat 
in excess of those above it, and the causes will be greater the 
higher the latitude, until we reach the polar circle, and it then 
gradually reaches to zero—the value which it has at the equator 
also. 

5. In the fifth place, I would notice the waviness of the line, 
if I may be allowed to make a word for the occasion. 

It will be borne in mind that the average on which this Diagram 
is constructed is for only about twelve or fifteen years. If I had 
statistics whereby to extend it over a longer space, a hundred 
years, for example, no doubt much of this waviness would be 
corrected. Our weather comes in alternations of heat and cold; 
more especially in the winter half of the year, the crest of the 
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cold wave coming on one day one year, and on another in the 
next, and so on. Hence, when it shall have fallen for several 
times each day, these waves, when taken together, will average 
one another. 

And yet Iam not quite sure that they would. The solstice and 
equinox are fixed points. At the summer solstice, for example, 
the sun has reached its northern limit, and from that time it 
begins to decline southward, until, on the 21st of September, it 
passes into the southern hemisphere. This is an important fact. 
“The belt of calms,” as it is called, swings back and forth with 
the sun. This is the limit and separation wall between the north- 
ern and the southern trade winds, and polar currents in general. 
It determines the northern boundary of the trade winds, they 
being felt further north in summer than in winter. It determines, 
also, the latitude at which the return current passes through the 
polar current so as to become the surface current; this latitude 
being some forty degrees further north in summer than in winter. 
When now this ‘‘ balance of the winds” swings over into our 
hemisphere, it sets back the currents of that hemisphere, and as 
it is constantly advancing up to the time of the solstice, it is like 
a large vessel setting rapidly into a narrow channel, driving back 
the waters until they accumulate against the barriers, and then 
they return m a high wave and with unusual force, and then being 
reflected back by the advancing ship, they return again to the bar- 
rier, and so on, oscillating back and forth. When the sun begins 
to recede from the solstice towards the other hemisphere, the 
return wave moves with an unusual impulse and for a longer time 
than usual. 

Now, there can be no doubt that something of this occurs with 
the winds; and to this I attribute not only the waviness of our 
weather, but also the fact that about the time of the equinoxes we 
have what are familiarly called the ‘‘ eguinoctéal storms.” 

The reality of these storms is made manifest by the following 
statistics showing the comparative average of the water-fall in the 
-several months : 


Inches. Inches, 
AT eg ey 1.594 UU ee 3.28] 
Ws 2 eae oL LOS OO yi ee OO) 
ae oo oo en OOS Dees 2 5s nee tos) 
Bee se a tS TO Cerra Vas, FO 122 
HIV pasi ts acs 5 a ne 2.933 IN@warne LA eb sete 12.254) 


S/d) «fd ei do hig es DL ee Mies) Uae ok yh 2 ODE 
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It is indeed true that the equinoxes occur in March and Sep- 
vember, but the effects of the disturbance could hardly reach us 
short of a week or ten days; and the averages above given are 
made out for the calendar months. But if we should make the 
average for the thirty days commencing with the equinox, the 
result would not be materially different. Naturally we have more 
precipitation of vapor in summer than in winter. This is seen in 
the above statement. But we also see the fact that there is an 
increase from March to April, being in the month after the equinox 
nearly double what it was the month before; and also the other 
fact that there is more in October than in September, 3.122 against 
2.499, notwithstanding it occurs in the season when the amount 
is decreasing towards its winter minimum. 

6. Finally, we notice in the spring, commencing May 25th, an 
arrest of the increasing warmth, and in fact a retrocession for 
about sixteen days until June 12th, and a similar arrest and retro- 
cession of the increasing cold in autumn, from October 28th until 
about the 10th of November. It has been a matter of general 
observation that we have a frost in the last of May or the first of 
June, and the ‘Indian summer,” as it is called, is an acknow- 
ledged ‘‘énst¢tut¢on” of our climate. But the figures and diagram 
before us put these things into a more definite form than I have 
ever seen them in before. The temperature increases quite regu- 
larly from the time of the greatest cld in February up to the 
24th of May, when it reaches in the general average 63.29 deg., 
with a maximum for the day of 84.5 deg., and a minimum of 42 
deg., and with about the same maximum and minimum for the 
next day, it falls off in the general average to 60.84 deg., and 
does not reach 63.29 deg. again until June 12th, a period of eigh- 
teen days. During this time it falls in the general average to 57.32 
deg. for May 28th; it then rises to 62 deg. and something over, 
for the last day of May and the first three days of June, and then 
falls to 60 deg. again for several days; and the average for the 
whole eighteen days is 60.60 deg., or nearly three degrees less 
than that for the day preceding this period or for those succeed- 
ing it. 

Soin the autumn. The weather grows cold very regularly with 
the advance of the season, until October 27th, when it is 41.54 
deg., with extremes of 69 deg. and 28 deg. The next day the 
average rises to 45.17. deg., with extremes of 66 deg. and 30 deg., 
and does not reach 41.54 deg. again until the 10th of November, 
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except for asingle day, November 8th, when it is 41.13 deg., with 
extremes 64.5 deg. and 29.5 deg., and the average for the whole 
twelve days is 45.64 deg ; but unlike the spring frost, the autumn, 
or Indian summer grows warm to its centre, reaching an average 
of 48.25 deg. on the first days in November, and then gradually 
declining again to the temperature of the 27th of October. 

- I have no means at my command for ascertaining how extensive 
these phenomena of summer-frost and autumn-summer may be ; 
nor is it easy to assign a cause for them that will be entirely and 
altogether satisfactory. J am inclined to think, however, that it 
may be peculiar to our part of the Northern continent, as the 
monsoons are to the Indian ocean. This inference, which I make 
in the absence of all definite statistics, is of course purely theo- 
retical, and derived from the views which I proceed to suggest of 
the cause of this phenomena. 

Before proceeding, however, with the theoretical explanation, 
I would make a remark on the state of meteorological statistics 
in this respect. Mere vague impression, based on personal feel- 
ings and recollections, is a foundation for opinions in meteorology 
at least, which one learns the more to distrust the more he has 
occasion to deal with it. Scarcely anything in my experience has 
been more common than to find people’s impressions of the gen- 
eral average of the weather for a given period in conflict with the 
observed and recorded facts. But again: the statistics as recorded 
and summed wp and reported in the published works on Climate, 
afford no indication of such a retardation and retrocession of the 
advance of the seasons; nor do they, on the other hand, furnish 
any indication that such phenomena do not occur ; for no average 
but one like that I have made—an average for every day, day by 
day, through a series of years—could show whether such an 
event occurs or not; and to my knowledge, no such average has 
before been made. An average for each month or each half- 
month; nay, an average for each week, even, would hardly draw 
attention to the phenomena. 

And now for the explanation. I have referred to the ‘ wavi- 
ness” of the line of real temperature in the accompanying Diagram. 
By referring to the Diagram again, we shall see that these two 
changes in the curvature of the line occur as the first great wave- 
reactions after the equinoxes, when the sun, with the ‘ balance of 
winds,” passes from one hemisphere to the other. Coming north 
in the spring, the sun brings, or rather drives before it, the 
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warmth of his presence; the cold winds are pushed and crowded 
back on the pole and in the polar regions, until, of necessity, a 
reaction takes place. ‘Then, too, the winds that reach us at that 
time from the pole, start in the midst of the very depths of polar. 
winter, night and cold, when the air at the pole has reached its 
lowest temperature. It passes on its way, as soon as it reaches 
the sunlight at all, say in latitude 75 deg. or 80 deg., over accu- 
mulated masses of ice and snow, and frozen ground; all of which, 
so soon as the rays of the sun become sufficient to cause them to 
_ begin to thaw at all, need and will take up an immense amount 
of heat as they pass from the solid state of ice into fluid as water. 
Hence these winds have but little chance of getting warmed. on 
their way to us. They can scarcely grow warm at all, until they 
get this side of snow and frost. Then of course they increase in 
temperature quite rapidly, the earth over which they pass bemg 
warmer in the day time than they are; so that after they shall 
have reached latitudes some few degrees farther south than ours, 
their chilling effects can (as I should presume) hardly be felt at 
all. Nor, if my theory is correct, can anything of this kind be 
observable in Europe or Asia; not in our latitude south of the 
great continental mountain range, because all lands south of it are 
sheltered by them from the winds—not north of it to any conside- 
rable extent—because the situation of the mountains arrests the 
northward wave to which this is a mere reaction. And for the 
same reason there can be no such phenomena on our Pacific coast. 

And so with the autumn or Indian summer. The sun passing 
southward into the southern hemisphere, draws after it a curtain 
of darkness and cold as it passes along; but the earth in the 
southern part of the temperate zone retains its warmth; the polar — 
current having now more space by the extension of its area from 
north to south, becomes thinner and remains the upper current 
longer on its way to the equator than it otherwise would, thus 
allowing the return current to pass under it as the surface cur- 
rent, spreading the warmth of more southern latitudes over a belt 
extending across the Atlantic ocean and as far west as the Rocky 
mountains, and from north to south some ten or fifteen degrees 
of latitude. But for the reasons already given, such a phenomenon 
could hardly occur in the old world any more than that of the 
summer frosts; and it is doubtful also whether either of them 
can occur to any observable extent anywhere in the southern 
hemisphere. The effect of this wave and its reaction is doubtless 
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greatly increased in the eastern part of our continent and in the 
Atlantic ocean, by the fact already pointed out, that they are the 
great wind-gap of the northern hemisphere. And although the 
general causes of these phenomena may exist and be active in the 
southern hemisphere, I doubt whether, without the peculiar con- 
formation of the mountains in our hemisphere, to give them in- 
tensity, their influence would be particularly noticeable. 

Besides these local causes influencing climates, there are one or 
two more phenomena suggested hy the meteorological observa- 
tions in my possession, ier I will put on record here as worthy 
of observation. 

1. The first is this: It has happened thus far, that when the 
winter comes on gradually and continues cold through January 
and the first half of February, without much of what is called the 
“January thaw,’ we have an early spring, and the snow passes 
off and the frost comes out of the ground earlier than when the 
winter is what is commonly called an ‘‘ open” one. The observa- 
tions in my possession suggest this rule, and perhaps it is what 
we should expect on general principles. 

2. Again: when there is a large accumulation of snow and ice 
during the winter in the region northwest of us, and especially to 
the northwest of the great lakes, the spring, though it may be an 
early one, is sure to be attended with an unusual number of cold 
rains, chills, and even frosts. The reason for this is obvious. 

It forms no part of my plan to discuss the distribution of rain ; 
but there is one remark that is so connected with my subject, that 
I will beg a few words more, for the purpose of saying it. Asa 
general rule : 

1. The amount of water that falls annually, decreases from the 
a to the poles. 

It decreases from the sea coast as we pass inward towards 
ie centre of the continent. 

3. It is, in the northern hemisphere, greater on the south and 
west sides of mountains than on the north and east sides. 

Now, owing to these laws combined, it is doubtful if we should 
have rain enough for successful agriculture in the western and 
central States of the United States, were it not for our great lakes. 
On the coast most of the rain comes from the ocean; but in the 
neighborhood of the lakes, as Geneva, for example, so far as I 
can judge, quite one-half of the water that we have in the year, 
is by evaporation from the lakes, most of which, being west of 
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us, the storms come to us from that direction, and fall with west- 
erly winds; and observation shows that our average amount is 
scarcely less than that which falls on the sea coast. 

The influence of our climatic peculiarities upon man and upon 
civilization, is an important topic to which our thoughts naturally 
turn in conclusion of our general subject. Perhaps we have not 
observed enough yet, to determine fully and finally what this 
influence is to be. I will, however, make a suggestion. 

I doubt if any men, possessing the means of civilization, have 
inhabited a country in which the two most important elements 
have been combined in such large proportions—the bracing eflect 
of cold for men, and the growing influences of warmth and mois- 
ture for the production of those agricultural products most neces- 
sary for him and most largely conducive to wealth. In the high 
latitudes the winters are too long and cold, as well as the summers 
too short, for the production of those grains, fruits, &c. which are 
necessary for a wealthy community and the highest forms of civil- 
ization. In fact, when the average temperature of the year falls 
below 40 deg. or 35 deg., at least it is scarcely possible for the 
population to become dense at all; and even a sparse population 
can hardly raise so much in the summer as they need for their 
support during the long and severe winter that ensues; and the 
faculties of men seem also to be in a measure crippled and stinted 
by the rigors of the climate. In tropical countries the heat is 
undoubtedly too great for the production of the highest type of 
man. Any men would undoubtedly become degenerated in a few 
generations by the enfeebling influences of such continued heat. 
Nor is this all. Although there are some forms of vegetable pro- 
duction of the highest, nay, of indispensable value to the life of 
highly civilized men, which can be produced only in the long 
summers and under the continued heat of a tropical, or nearly 
tropical sun, yet even in such favored lands those crops which are 
most necessary, and contribute the largest amount to the wealth 
of the community, either do not grow at all, or do not succeed 
well. A simple and sufficient proof of this is found in the fact 
that land is never worth so much per acre in the tropics and in’ 
latitudes closely bordering upon them, as in latitudes farther 
removed from the equatorial heat. Wheat will scarcely grow at 
all in the lands best adapted to rice, cotton and sugar-cane. The 
corn that will grow on those lands is neither so good, nor does it 
yield so well, as that which we raise in the northern portions of 
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the United States. The same is to be said of the potatoes. And 
it is a matter of doubt if any crop of cotton, rice, sugar-cane, or 
other tropical production, can be made to yield so much wealth 
to a community extending over any considerable territory, as the 
crop of grass and hay which flourish best where those tropical or 
semi-tropical productions cannot be produced to advantage, if 
at all. 

But for man himself, the bracing effects of cool air are neces- 
sary to the attainment of the highest forms of civilization. Warm 
and moist are the conditions of vegetable perfection; but cool 
and dry are the best conditions for man’s health and mental vigor. 
Now, I doubt whether anywhere on the globe these contrary and 
seemingly incompatible conditions are so well combined and 
blended as in the northern and middle portions of the United 
States, extending from the arid plains just east of the Rocky 
mountains to the Atlantic coast. The winters are cool, if. not 
cold, and comparatively dry. The total amount of water-fall for 
the months of December, January, February and March averages 
scarcely one and a half inches; and all through the summer, while 
the moisture is no more than is needed for vegetation, the nights 
are, for the most part, comparatively cool; and seldom do more 
than four or five days of heat, that can be regarded as at all op- 
pressive even for us who are accustomed to a temperate zone, 
occur in succession. Our position as the great wind-gap of the 
northern hemisphere, to which I have so often referred, is largely 
concerned in producing this result. The Rocky mountains leaving 
the Cordilleras of Mexico, are not so situated as to shut off, en- 
tirely, or to any considerable extent, in the summer, the warm 
breath of the return current and the moisture which it brings 
from the Pacific ocean and the Gulf of Mexico; while those moun- 
tains are so situated as to give us invariably, even during the hot 
season, within every few days, the cooling breezes from the north 
—such as scarcely, if at all, ever visit the inhabitants of the old 
world in our latitude, except, in fact, on the high lands of Central 
Asia, where there is neither warmth nor moisture for an abundant 
vegetation. 

What these influences are to be on man’s physical condition and 
development, can be, at present perhaps, only a matter of conjec- 
ture and prediction. But they augur well; they predict a glo- 
rious future—a coming civilization such as the world has never 
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yet seen. If man himself, in his intellectual, moral and spiritual 
training and care of himself, will only do as well for himself as a 
kind and most beneficent Providence has done for him, in the 
circumstances and surroundings of his earthly life, nothing more 
or better could be desired than that which manifestly awaits us. 


(G.) 


ANNUAL METEOROLOGICAL SYNOPSIS FOR THE YEAR 1865. 


Observations taken three times per day by J. B. TrempBiry, M. D., in the city of 
Toledo, Ohio, latitude N. 41° 38! 47.04!’; longitude W. 82° 22! 17.75"; 
height above the sea, 604 feet. 


TABLE 


Showing the maximum and minimum height of the barometer for each 
month of the year 1865; also the mean monthly height and range, the 
greatest. and least daily variation. 
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Showing the annual maximum and minimum and mean barometer. Also, 
the range, greatest and least variation for each year as noted in the table. 
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Mean barometer for 6 years, 29.307. 
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variation of the thermometer for each month of the year 1865. 
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TABLE 


Showing the maximum, minimum, mean range, greatest and least daily 
Also, 
the mean temperature of the warmest and coldest day in each month, 
with date of the same. 


% ele 

3 3 a. E 8 

re e AS Mahe: é 

© ec aaa a ae 

MONTHS. | 5 a Bas a es b 

5 S pS A = 

; g o oO aS as 

= =} HH es ia RR = 
=| - |g 3 SS q & gelled 
a eS he Ips S = Bellies feels 
3 S re} 3 2 © 3S 3) 3 
=2|Aal;aei/al & = |6 1A lA} A 
January ....| 46 | 5 |-1 | 11 | 23.46 | 47. PAD GE E740 
February ...| 50 | 22 | 4 | 13 | 29.128 | 46. 7a NE Mies Be Deller ¢ 
Miamehece...t: 72 | 20} 8/10) 40.18 | 64. PEM Ue eh 
April... ++: 72) 20 | 29 | 8 | 49.352 | 43. 34 | 20 | 2 | 28 
May........| 86 | 16 | 39 | 11 | 59.654 | 47. 21 | 31 | 3 | 24 
June. ...--- 93 | 6 | 54 | 26 | 73.333 | 39. 16 | 15 | 6 | 21 
Ab G59 cane 94] 6/ 55 | 16 | 69.341 | 39. 20/| 6.) 2°) 16 
August ...../ 90 | 3 | 53 | 25 | 68.845 | 37. 23 | 2518) 4 
September..| 90 | 4 | 46 | 19 | 70.185 | 44. PAY I ae Sotto ll 2% 
Oc:ober..... ON Dae WB SDE eee. PAGAN SP cal 
November...| 67 | 16 | 26 | 28 | 41.096 | 41. Za ios! oe) 
December...| 51 | 11 | 1 | 23 | 29.921 | 50. 23 | 23 | 4 | 24 

1865,.... ooe| 94 =" 50.389 | 47. 34] .. | 0 

1864.. .ccc0e| 98 -15 ADC | 2D ale tesco tl 

1863... ee 00) 95 6 51.069 | 48.58 | 28 | . 0 

1862 pews! Oi —2 51.316 | 45.25 | 35 1 

TSO) Se yarse fe eteue ||) OO —4 50.368 | 46.66 | 30 0 

WUE SAS ooo 94 10 49.343 | 44.13 | 41 Ze 
Mean temperature for 6 yearsien oe. seems selene te ae atercYostsistere toleeetafclees 
Mean temperature of warmest days for 6 year. ....ceeesccees soores coer : 


Mean temperature of coldest days for 6 years..ceee.ssse+ coe eee eee 


Mean Temperature of 


> or Be CO 
Se oS) Be) 
© set a ee ie 


SIO cm Ory 
AIoonbdvore 


i 
ey 


on 
JI 
eee Seite 


the Warmest Day. 


Mean Temperature of 


the Coldest Day. 


METEOROLOGICAL SYNOPSIS. 109 


TABLE 


Showing the mean temperature of each month of the years 1860, 1861, 1862, 
1863, 1864 and 1865; also the mean of each month for six years. 
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Mean temperature for six years, 50.412. 


TABLE 


Showing the mean temperature of the seasons of 1860, 1861, 1862, 1863, 
1864 and 1865 ; also the mean of each season for six years. 


SEASONS. 1860. 1861. 1862. 1863. 1864. 1865. |Mean for 

six years 

SIME alee cia kets ae vc ae'ec os 51.63 | 46.77 | 47.977 | 48.973 | 48.008 | 47.728 | 48.514 
SUIMMIEr Ts... PO EOUOE 68.79 | 70.4 73.418 | 71.61 | 72.164 | 70.506 | 71.198 
Autumn ..... Baielete eines Tecate 49.12 | 52.06 | 53.557 | 50.23 | 50.052 | 53.82 51.456 


*Winter .......22-ceseccee| 29.765 | 25.53 | 30.849 | 30.43 | 31.106 | 26.743 | 29.289 


*Two months—January and February. 
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Showing the amount of rain and melted snow in inches, the depth of snoew 
which fell during each month of the consecutive years mentioned; also 
the mean of the same for the corresponding years. 


MELTED SNOW AND RAIN IN INCHES. 
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dit 


Showing the direction from which the wind blew, number of clear, variable 
and cloudy days, number of days in which tt rained and snowed during 


year 1865; alse the same for the years 1864, 1863, 


each month of the 


1862, 1861 and 1860. 
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Number of variable days. 


| Number of days in which 
it rained. 


Prevailing winds. 


Number of days in which 
it snowed. 
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REMARKS FOR THE YEAR. 


January.— Weather usval for the month. 

February 11.—Hazy during the p. M.; moon had the appearance of 
wading through a bank of snow; atmospherical appearance of the horizon 
was ominous and threatening, and during the night there was a peculiar 
squall of snow and wind; it fell like an avalanche, in one almost compact 
sheet, dark, blinding and suffocating, lasting only for a few minutes, when 
all was calm and clear. 

February 15.—Northeast storm of snow. 

i 22,.—Rain. 
us 23.—Muddy ; ice on the river getting unsafe to cross upon. 
25 —A severe rain storm, with a rapid fall of the barometer. 
March 8.—Ice moved out of the river. 
12.—Ferry boat made her first trip. 
‘6 14.—Blue-birds made their appearance. 
*« 15.—Robins seen first fur the season. 
“« 28.—Soft-maple trees in blossom. 
April 4.—Swallows made their appearance. 
21.—Harly peach and apricot trees in blossom. 
‘“¢ 26.—KEarly cherry and plum trees in blossom. 

May 3.—Apple, pear and all fruit trees in full bloom. 

‘« 12.—Frost in morning; tender vegetables frosted in many places. 

June 1.—Karly cherries ripe, thirty-six days from the blossom. 

July 10.—Severe northeaster; rained all day. 

«¢ 15 and 16.—Rained continuously for thirty-six hours; most severe 
storm of the season. 

«30 and 31.—Only pleasant days of the month; grain fai hay 
injured very much by the wet weather. 

August 31.—A most severe shower occurred at 10} P.M. that has visited 
this locality for many years. The very elements oe a furious and terrible 
storm seemed to be at war with each other; rain poured in torrents; light- 
nings flashed continuously; an unceasing glimmering of the electric fluid 
lighted up the horizon ; the wind, let loose from all restraint, dashed and 
lashed the falling waters to a foam; distant, hoarse and deep-muttering 
thunder made bass music for the storm. 

September.—Very warm, and a great exccss of rain compared with 
corresponding months of other years. 

October 1.—Frost; first of the autumn. 

ee 19 —Kelipse of the sun in A. M., dark and cloudy during the 
time ; a gale of wind in P. M. 
be 28.—Slight snow squalls. 

November.—A very pleasant month; but little rain. 

December 14.—River frozen over for the first time of the season. 

cs 15.—Skating on the canal. 

‘ 20.—Snow in P. M.; a northeaster, the western border of the 
storm reaching only this vicinity; it was three days in 
forming, and was one of those oblong storms in this 
region that frequently occur in the Winter and Spring. 


66 


METEOROLOGICAL SYNOPSIS. 113 


The yearly meteorological phenomena, as they regard temperature, 
amount of rain fallen, and barometrical pressure, were the average of other 
years; but the distribution of rain and warm weather was very unusual. 
July and August were very cold; September very warm—so much so as 
to be exceptional to the general laws of temperature for the months. They 
were very rainy—September having a greater amount of precipitation than 
any corresponding month of which we have record. 

The result of this unfavorable weather had a disastrous effect upon the 
agricultural communities in securing the hay and wheat crops; much of it 
was damaged, and but a very little hay wa. secured without injury. The 
fruit and summer crops were abundant and excellent in quality, and, upon 
the whole, the farmer was well repaid for his tuil. October and November 
were very pleasant, and compensated for the unpleasant weather that pre- 
ceded them for some three or four months. The Indian Summer was much 
prolonged, and week after week the sun rose from his slumbers with his 
golden face, and travelled through the hazy mellow atmosphere shorn of 
his fiercest rays, sinking at night upon his western couch amid the glories 
of a thousand splendors; and even stern Winter allowed the genial embraces 
of Summer, like Autumn, to encroach upon his season until almost the 
‘« Merry Christmas Bells”’ admonished him that it was high time that he 
assumed his sovereign sway and issued mandates from his frigid realms ; 
even then his freezing, blustering way was tempered with mildness, and 
the Old Year took his departure, bearing but few traces of Winter’s mark. 
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SANITARY CLIMATOLOGY AND ITS RELATIONS. 


Humidity, heat and cold are the sources from which are produced most 
of the diseases lying within the geographical lmits of the Northwestern 
States. From what observations have been made, the sanitary division of 
diseases indigenous to the above region might, with propriety, be classified 
as follows: 

1. Malarious and non-inflammatory diseases, with their associated epi- 
demics, reaching to the 44th° or 45th®° of north latitude, with the summer 
isothermal of 60°. 

2. Pulmonary and inflammatory diseases, with their associated epidemics, 
extending southward to the 30th° of north latitude, and winter isothermal 
of 50°. 

All diseases ranging under these classifications, in all degrees of violence, 
are observed each year by physicians who are called upon to treat them, 
and who find that they have an intimate physical relation with the seasons, 
as the isothermal line moves from the South to the North in the spring and 
early summer, and as it recedes to the South again in the autumn and winter. 

Beginning near the middle of June until the middle of October, all dis- 
eases appear to be more or less of a malarious character, and their violence 
attends a high atmospherical temperature and humidity; and from that time, 
or about the first of December, until the following April or May, pulmo- 
nary and inflammatory diseases principally exist, on account of the low 
temperature and moisture of the atmosphere. These phenomena in the 
movement of the isothermal upon diseases are a constant attendant in our 
sanitary climatology, and is the physical law which seems to goyern dis- 
eases that are subject to climatic influences. 

Perhaps no subject opens itself for investigation to the intelligent phy- 
sician a more pleasant study than this of the Geographical Limitation of 
Disease. Like the studies of Natural History, the foundation upon which 
rests the beautiful structure of the medical art, it each day presents some- 
thing new and interesting within the thought and observation of its most 
humble student; and could each one take and reduce sanitary observations 
to a system, it would be a source of gratification to himself, and his record 
of disease and mortality, when compared with others, would be one of. the 
links needed in the statistics of a Sanitary Climatology. 
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ANNUAL METEOROLOGICAL SYNOPSIS FOR THE YEAR 1866. 
TABLE 


Showing the maximum and minimum height of the barometer for each 
month of the year 1866. Also, the mean monthly hecght and range, the 
greatest and least datly variation. 
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Showing the annual matimum, minimum mean barometer, and range. 
Also, the greatest and least variation for each year is noted in the table. 
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SOAR nic leieie eres 50 eieluifevaiala Hele 2OKOO fe || 2OLOS | ea! 29250 00) || cere. || Woh rane lh 0 
Eton share! et chez ehs:isisiate ae: < geo) Zeccle dsl Z4cbae( lene ards: sels on ote cca oO) 
PSO Zia %o.0s/s) ac wae’ Grolalevelsinieias sie ZOROON ine | 2Oet Wve | 20 207 4eletoe | oO) Co Wea Ql 
MISA iareiajanes) nese weeie ve seen | 20-0 Peecoeaon era e20ns040) 8.05) | 40 sO) tre | 00 
SOO aja alo areiaretavere Soudecs cous Pell Wye aac slts || vee) erage. SOS Races a. 200 


Mean barometer for 7 years, 29.308. 
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TABLE 


Showing the maximum, minimum, mean range, g 


variation of the thermometer for each month ae the year 1866. 


greatest and least daily 


Also, 


the mean temperature of the warmest and coldest day in each month, 
with date of the same. 


MONTHS. 


January.... 
February. -. 
March...... 


August. .... 
September... 
October ..e> 
November .. 
December... 


VSOV. cake ee 
SOO wisi ieions 


Maximum Height. 


et et BSD et Kae’ | 
DOODOHWakoMmNweo | 8 


Minimum Height. 


Swe be — OWA OS O&O CO bs. 


Mean Temperature of 
the Month. 


on 
Ve) 


aa ey 
- oT © | Monthly Range. 


Ce cn 
em Or © 


O10 > > CO 
of SAI oO 


47.16 
AT. 
49.9 
48.58 
45.25 
46.66 
44.13 


Greatest Daily Varia’n 


eSeonoccea 


WNW NON RW-aNYD oe | Least Daily Variation. 


qe GH 
a. ° 
oe 2 5 
BA BS 
as as 
ae 28 
Bae a= 
{<b} oO 
He Ho 
ao © ag 
eS 42 Rg 
or 3 o 
=) fan) = 
48.33 | 19 6.66 
49.66 | 23 | -7 
50.66 4 WUBoas 
68.66 | 18 | 34. 
Woo | Sao 
80. My) | Ye 
85.66 | 16 | 66.33 
73.66 | 13 | 54.66 
78. iL | Sl. 
65.66 | 20 | 36.33 
51.66 8 | 28.33 
AT | UBoBP 
85.66 | .. | -7 
SA5G0 i oe 5.66 
87.33 . |-11.66 
85.338 | . 9.33 
87 11.66 
87 9.66 
83 —2.66 


Mean temperature for 7 years. 


Mean temperature of warmest days for 7 Senn 
Mean temperature of coldest days for 7 years, ....eecees coovee 


esis, siersjeneaiats SOU OU 
686 eeee seo 96.571. 


eoonzdeo d 


evooesee2o —6, 
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TABLE 


Showing the mean temperature of each month of the years 186, 1861, 1862, 
1863, 1864, 1865 and 1866; also the mean for each month for seven years. 


——__—__-— -. ——— ee 


Monthly 

MONTHS. 1860 1861 1862 1863 1864 1865 1866 /mean for 

7 years. 

SV AMUALV es « siei0. 5 «50 28.87 25.55 27.09 34.104 | 27.254 | 23.46 24.673 27.285 
Shilo eee OU ae 33. Bicolt | oh.166 | 30.829 | 29.128 | 25.497 29.785 
ign 0 1 SCE 42.56 35.88 34.835 | 35.244 | 35.717 | 40.18 Bi alsa 36.596 
PAN POTGM rai nci=>e! an av. 48.37 49.43 49.35 48.615 | 46.119 | 40.352 | 50.907 48.877 
DME ieteis asic sa icie =,0 63.96 55.01 60.147 | 63.06 63.19 59.654 | 55.845 60.123 
JC Sea 64.18 69.48 66.186 | 68.275 | 70.4 73.333 | 67.396 68.412 
RIDIN iree wise wees cee | C2 > 70.26 T9259 (AON | aonOo 69.341 | 74.577 73.667 
Ufa SG ...~...| 10.21 71.48 TA.N7 72.95 71.103 | 68.845 | 65.24 70.571 
September....... 59.16 62.9 66.064 | 61.651 | 61.519 | 70.185 | 58.974 62.921 
October ........+| 50.87 53.38 53.824 | 44.878 | 48. 50.179 | 53.149 50.611 
INOVEMOGE <5... 37.33 39.91 40.785 | 44.163 | 40.641 | 41.696 | 40.563 40.641 
December. ...... 24.05 38.14 36.125 | 34.223 | 27.641 | 29.921 | 27.351 31.064 
Total.........| 49.343 | 50.368 | 51.316 | 51.069 | 49.875 | 50.389 | 47.994 50.050 


Mean temperature for scven years, 50.080. 


TABLE 


Showing the mean temperature of the Seasons of 1860, 1861, 1862, 1863, 
1864, 1865 and 1866; also the mean of each season ‘for seven years. 


SEASONS. 1860 | 1961 | 1862 | 1963 | 1964 | 1965 | 1866 Mean 
years. 

ae 51.63 | 46.77 | 47.977 | 48.973 | 48.008 | 47.728 | 46.171 | 48.175 
Summer,.......:| 68.79 | 70.4 | 73.418 | 71.91 | 72.164 | 70.506 | 69.073 | 70.865 
Autumn.........| 49.12 | 52.06 | 58.557 | 50.23 | 50.052 | $3.82 | 50.595 | 51.39 


*Winter ...+....| 29.765 | 25.53 | 30.849 | 30.48 | 31.106 | 26.743 HOE 28.918 


*Two months—January and February. 
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TABLE 


Showing the amount of rain and melted snow in inches ané the depth of 
snow which fell during each month of the consecutive years mentioned ; 
also the mean of the same for the corresponding years. 


MONTHS. 
4861 
JOM Ry 6 holoooe soblene 2.125 
February........+.-:- 1.375 
Wael Gb000s gocodos al Re 
PAG lll Meri csetestaule: olen ai) oie Bo IB 
WES? Spaces dao Gong dGe° 4.677 
UTNE Ai a bose eytevela oie aliey aye 3.875 
Jitllite Gonoee B0eS couuoD 5.125 
ASTIEAT SABC So 0 ECO, 30nO 3.363 
NE PLEMDCK oe cieiovaisielei 2.562 
QGUOINER so65 606000 0000 2.312 
INoOv,ermlbericceiceitrst-< Bali 
December sisccicvceiesos|) Ueodee 
MR Ostiealicysrevelie nie (o talove (oes 39.466 
MONTHS. 
1861 
Jaawany cm icisatee viene at 13.5 
Hives ulatey wereleiate creve)letstel- 2.062 
Witerr Gly \evescie voter 5 cto wtete 9. 
GANONG Elio aiers Gorelerel 5. 
WE ogadcon a Soogaoouloaap se 
ANE GRAB Sd com cope, Wimcare 
July. . So gGcadl). a5go 6. 
AGM Soobue doedodeo} cocese 
DEDLCMEDET (eile <j ictell saisie ate 
OCtolberkerccmuctie sleloriereven|() waters 
Novemiber sn dase sees (be 
Decembericr.icewe~ cen: 5.25 
Potalweteteas. Ririnerieieee 41.37 
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MELTED SNOW AND RAIN IN INCHES. 


1862 


875 
879 
562 
A437 


. 562 
875 
375 
375 
25 

9) 

312 


43.998 


Prpwenwwarkaw w 


ecooes 


eoceoooe 


cooaeesr 


eeceee 


1863 1864 1865 
2.875 375 es) 
3.563 . 9375 1.6875 
2.4375} 1.9375 io 
1.875 | 4.75 3.125 
2.4375) 2.1875 | 2.25 
2.5 3.9 3.625 
3.437 | 3.25 6.062 
2.213 4.211 3.75 
1.625 7.006 10.1875 
3.125 1.6875 2.25 
3.75 5.8125 -3125 
2. 1.5 3.5625 
32.837 | 37.1545 | 39.312 


SNOW IN INCHES. 


1863 1864 1865 
W175 (42.5 7.5 
34. 3.25 | 10.75 
13.25 | 7.75 4.75 

EF 5, 2.25 

063 | we tae We 
15 Feo al eerie al 
2 13. 3.375 
67.813 | 48.125 | 28.625 


[Reese whe 


5 


6878 


1866 


————————— 


7.75 
9.95 


41.675 


Mean. 


» 9582 
1249 
4895 
4686 
. 6545 
0415 
-1198 
. 2249 
1571 
3749 
-1041 
. 5523 


bpwrwow Pw wttwNwr 


38.9422 


Mean. 


12.04 
13.468 
9.250 
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eeceseoe 
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Showing the direction from which the wind blew, number of clear, variable 
and cloudy days, number of days in which it rained and snowed during 


Also, the same for the years 1865, 1864, 


each month of the year 1866. 
1868, 1862, 1861 and 1860. 


——— 


MONTHS. 


January.. 
February . 


September 
October... 


November | 


December 


N. W. and N. 


BH. and S. 


S. 


GO S> Sd © O89 6 OO H= Sd Cr ST OD 


e 


QO 00 Gr &: C 
COreasT c bo 


105 
148 


No. of clear days. 


= 
Ft OS SD > Or > > © OO p> bd CO 


No. of cloudy days. 


— 
Cr WW 6 


No. of variable days. 


Number of days in which 
it rained. 


Number of days in which 
it snowed. 


Neyo) 


Prevailing winds. 


S. W. & westerly. 


do 

do 

do 

do 
Southwesterly. 


S. W. & westerly. 


Southwesterly. 
do 
do 
do 
do 


Westerly. 
do 
do 
do 
do 
do 
do 
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REMARKS FOR THE YEAR. 


January 2.—A beautiful lunar rainbow surrounded the moon at 9 P. 
M. about 8° in diameter. A slight cirro-cumulus or sondercloud passed 
over the surface of the moon which, within the extent of the rainbow, was 
entirely obscured by the iridescence of brilliant colors ; from the outer 
border of the moon to the inner border of the orange color it was almost a 
pure silver white, composing one-half of the diameter of the bow. The 
balance of it was of the same arrangement of colors and vividness of 
appearance of those that are usually seen in the summer months near the 
surface of the earth just as a shower is passing away. The peculiarity of 
the rainbow was its entire circular form and brilliancy of colors. 

January 8.— Highest barometer observed in this vicinity, 30.42. 

« -20.—A thunder shower at 125 a. M. attended with lightning, 
high wind and rapid falling of the thermometer. ‘he storm moved along 
the axis of storms of this locality at the rate of forty-five miles per hour ; 
severe cold and high wind continued through the day. 

January 24.—Severe north-east snow storm. 

February 14.—Fine sleighing ; snow storm during the day. 

Ne 15.—Very cold; mock suns and fine solar halos at 9 A.M 
Coldest day of the year. 
16.—Lowest thermometer on record in Toledo. 
es 22,—Rain A. M.; blue-birds seen. 
a 24.—Robins made their appearance. 

March 6.—On the forenoon of the 6th a beautiful set of halos and par- 
helia were seen for several hours. The haloes were of the two kinds— 
those of 22° in diameter and those of 46°—some finely colored and some 
not. The parhelia, vr mock-suns, nearest to the sun were vertical with 
the ubserver, and colored—the others not—and were situated at the inter- 
section of the halos of 46°. The first or inner halo was highly colored 
and 22°; the next presented the most remarkable appearance ever observed 
—as seen, it was elliptical and colored ; its long diameter was about 30 to 
36°, and lateral with the beholder; its short diameter intersected the par- 
helia of the inner halo of 22°, both above and below the sun. The next 
halo surrounded the sun of 46° of diameter, colored laterally, below inter- 
secting the horizon and above reached well nigh the zenith. The next was 
uncolored, perfect, and of 46°, extending from the sun to beyond the 
zenith ; it evidently was a secondary halo of the large or outer halo that 
encircled the sun. At the points that it intersected the colored halos it 
produced faint but perceptible parhelia, or mock-suns ; laterally with the 
sun there were also partial uncolored halos made from the larger one, 
whose segments were of halos of 46°; these segments, where crossing the 
colored halos produced faint and almost imperceptible mock-suns, so that 
at one time there were to be seen six haloes, perfect and imperfect, and 
ten parhelia, or mock-suns, colored and uncolored. 

March 13.-—North-east rain; ice moving in the river. 

‘¢ 14.—Ice nearly all out of the river. 
20.—Thunder shower ; very sharp lightning. 
28.—Good sleighing on the pavements; sleighs out. 
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March 31.—First spring-like day. 

April 3.—Swallows seen first for the season. 

“  6.—Frost just out ; freze two and one-half feet deep. 
‘« 18.—Soft-maple trees in blossom. 
“© 19.—Navigation opened with Saginaw. 
“« 23,—Navigation opened with Buffalo. 
“© 25,—Navigation opened with Oswego. 
‘« 30.—LHarly cherry trees in blossom. 
May 38 —Frost and some ice in the morning. 

‘© 19,—Trees nearly all in full foliage. 

«© 92 —Frost in the morning. 

«¢ 27.—A very low barometer, 84 A. M., 28.56. 

June 5.—A terrific storm from the south-west, P. M. 

‘«¢ 18.—A very severe, continuous and cold storm, which, in agricul- 
tural communities, killed a great number of sheep. 

July.—Weather usual for the month. 

‘August 24.—Slight frost in the morning. 

«<  -25.—Frost. 

September 14.—The Eguinoctial Storm commenced on the 14th and 
ended on the 21st, which for duration and violence, was unprecedented by 
any observations in this vicinity. 

September 22.—Hard frost; destroyed most kinds of vegetation that 
was unmatured. ; 

October.—The month asa whole was rather unpleasant, cold and stormy. 

November.— Disagreeable weather nearly the whole month. 

December 10.—Canal frozen over, and ground frozen hard enough to 

bear teams. 

a 11.—Skating on canal, first of the season. 

“6 " 12.—- River frozen over. 

os 17.—Sleighing ; rather poor; balance of month good winter 
weather. 


The meteorological phenomena for the year were unusual in the extremes 
that were observed in every department of observation; pleasant and 
agreeable weather seemed to be an exception for any continuous time. 
Spring and autumn were disagr. eable—rainy, cold and muddy—all kinds 
of fruit, with the exception of apples, were destroyed by the severe cold 
and frost. Agricultural products were much injured by the same cause, 
and wheat was almost an entire failure. 
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RAIN TABLE FOR MILWAUKEE. 


METEOROLOGICAL TABLE, 


Showing the monthly and yearly amount of rain and melted snow 
at Milwaukee, Wisconsin (Lat. 43 deg. 8 min. N.; Long. 87 deg. 
56 min. W.; elevation above the sea 600 feet), for the years of 
1843-48, by HE. S. Marsh, M. D.; for 1855-59, by Chas. Wink- 
ler, M. D., and for the other years by I. A. Lapham, LL.D. 


MONTHS. 1841 1843 1844 1845 1846 1847 1848 1849 
J ANTV AA pono Saad Vets) goon ocd AG's) 1.30 1.92 1.06 0.91 1.20 
February ..--....| 0.33 |....-00. 0.35 avs 0.80 1545) 1.12 Nei 
IMiamehivertarraiciesletet= PRIGUA Eee aera eaAOe ira ee 1.40 1.94 2.31 
) onl @gnance coon WATS Als treienciers 3.15 1.15 5EaD 2.12 1.20 3.24 
WER o ssooon poe oo8 TSE Mileuie eras 4.20 0.78 1-33 3.DS 3.60 4.08 
ADE) sgabin cog aooK Gali Malar ae ve 5.34 Bae 4.05 1 beste Wren nse 3.73 
CiRH Lyfe ciela\isie afoleraints ae 0.86 5.05 3.81 3.18 43 2.70 2.36 
PACH AIST ereyols e=) a\eis 3.85 Soil 3.85 0.80 0.90 1.42 5.10 3.54 
September ....... 7.02 Wire 0.99 4.92 3.27 Zoo 2.73 1.25 
October...e-eeee*| 1.23 1.29 1.74 0.93 0.30 0.83 3.50 SO 
November......-. 1.70 2.79 1.46 0.24 1.68 4.37 2.50 5.00 
December...-...+- 4.03 0.85 3.04 0.31 1.26 0.94 3.89 0.94 
Wun) lene aco GAOalloooo- ern. ile easel Baek 6.07 3.03 SO 2.97 5.46 
SONGS bapgooooaoll We Dl | esanascs 9.01 3) ye 7.90 05 6.74 9.63 
SGM Po anog ood) Ue.) pogo gana 14.24 (fats 8.13 4.60 | 12.13 9.63 
AMR Sooo Gans) Ys OS 5.65 4.19 6.09 5.25 7.55 8.73 9.32 

MORI aesle “tele = BYlaays Wolcod 32.00 (20.547) 25226 922545 93352, aeokene 
METEOROLOGICAL TABLE—Continued. 

MONTHS. 1850 1851 1852 1854 1855 1856 1857 1858 
JANUATY .secoeee-| 0.75 0.89 USlisi obadoss 4.05 2.00 0.10 2.15 
February ........| 0.33 2) il TPOOo rector 1220 1.00 1.85 1.46 
MIAH Bh 5059 s6 a0 2.85 0.37 4.56 ess) 1.86 0.15 1.20 2.11 
AGG ees erctere tes eee 2.24 1.47 2.64 2.07 1.80 3.10 3.69 5.15 
IMM Goo poe 6o8e se 0.28 6.85 1.95 onto AS 3.04 4.60 8 51 
ARN) somone sis fo witie 1.98 4,43 2.46 5.76 3.68 4.13 3.41 4.08 
Uilvescsa nace vaso 1.99 Snot 3.27 6.15 5.56 2.26 3.14 3.86 
PACKOUSL clei we s0.0 9.03 335 15) 0.58 0.97 3.09 0.91 3.01 2.15 
September.......| 1.73 2.92 2.30 2 81 6.88 ead) 2.43 Ba 
October. th... 1800 kay 4.87 3.60 2.01 2.48 3.96 4.59 
November.......- 2.80 2.08 2.02 0.43 1.85 4.42 1.50 4.95 
December........| 1.43 1.04 1.85 2.03 2.61 2.83 1.70 1.93 
Waniberepmeti-< (a eeceOe 4.83 Sel) Whee boi 4.78 bow 
SOI Sa GE OAO baow 8.69 9.15 Medle a lth 6.29 9249 |) Noein 
SUMMER wee setts =. 13.00 | 10.95 OIE |) Biesieye) || Ae ais} 7.30 9.56 | 10.09 
Autumn <pere eeis DeoS 6.32 9.89 6.84 | 10.74 9.60 |° 8.19 | 13.46 

SO GREG ogan 26.41 | 30.40 | 29.33 |........| 36.04 | 29.02 | 30.89 | 44.86 
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METEOROLOGICAL TABLE—Continued. 


MONTHs. 1859 | 1860 | 1961 | 1862 | 1963 | 1964 | 1965 nee Meant 
January «s+++..| 1.10 0.53 | 2.15 | 3.41 | 3.33 12.15 | 0.22| 21 | 1.563 
February ....++ | 1.20 1.40 | 3.34 | 0.48 | 1.85 |0.4213.58) 21 | 1.313 
Meech... .... Was leorse | i538 | 210 | 2.46 +| 2 52) 3.80 1) 99 | 4.904 
oe Lee eee ei raeleegeaseel 356504) 5.84 * | 164-4) 8001 tegen) a2. ac 465 
eee 8) acc |) 634°) 4.32 | 51k | 5.2L | 2-74 | 111,22, | 3.417 
Thane ee 3.97 | 4.15 | 1.80 | 3.86 | 0.79 |0.15|3.57| 22 | 3.490 
oo 2.08 | 1.95 | 4.87 | 4.09 | 2.41 |7.07|1.78| 293 | 3.346 
loc a 0.27 | 2.80 | 2.21 | 2.94 | 262 | 0.61/4.34| 293 | 2.674 
Epaieaner ||... 2.35 | 2.50 | 3.39 | 5.03 | 1.02 | 2.93 | 4.671 23 | 3.130 
A eee 1.52 | 2.09 | 1.48 | 3.26 | 2.97 |1.631 4.13] 23 | 2.339 
eee ee. | Si | oe | 1.59 | 1.28 | 3/51 | 2.6 |-0-31-\-99°- Io 414 
teeher. te. 2. g@ Wteoe) tise. | ilar || aesy | 1.99 |sos5a+l) oe | dees 
Water... 6ics.-- eon Oey! teas | beak | 6055 | 74ml -oe7onl sor | aeege 
conto ale 12.61 | 4.00 | 9.50 | 12.55 | 8.73 | 8.27 | 6.96| 29 | 8.195 
Somer. 2.6... 6.32 | 890 | 8.88 |10.89 | 5.82 | 7.831 9.69| 22 | 9.591 
emt e.!| 6.99. | 7.20 ) 6.40 | 9.57 | 7.50 | %97 | get1 | 93°) tees 

vine ae 28.86 | 24.02 | 31.88 | 38.27 | 31.80 27.83 [30.08 | 21 (30.278 


aT = 


This table will be found not only curious and interesting, but highly 
useful, both at the present time and in the future. It will aid engineers 
in calculating the value of water powers, the flowage of rivers, and the 
proper size of bridges, culverts and drains. It shows to the farmer and 
the emigrant that in Wisconsin the rain is well distributed, not only over 
the several months and seasons, but through the different years. The 
general mean annual quantity is 30.278 inches, varying from 20.04 in 1845 
to 44.86 in 1858; the greatest amount in one month was 9.03 inches in 
August, 1850, and the least one-tenth of an inch in January, 1857. The 
most rain, on an average, falls in June, the least in February. 
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RAIN TABLE FOR PIERREPONT MANOR. 


Rain PER MonruH, in inches (and snow melted), at Pierrepont Manor, 
Jefferson county, N. Y. Lat. 48° 47/32’ N. Long. 76° 12’ 31” W. 
617 feet above tide; 383 feet above lake. By W. C. PrmrReEpont. 


— 


MONTHS. 1859 1860 1861 1862 1863 1864 1865 
SUING TY, sais) cele shesye! ous: s sjoice 21 bab 9, 1.48 D2 2208 2.25 2 46 2-64 
RlebUGUAT Vas! - sci ae sci 1.03 1.32 DAG 2.39 2.92 1.53 58 
icine nee) toter vate saee¥eraven sietedenste 3.81 ele Song Bates 2eOD Died ss 4.16 
April Syeveteterece Sone ain Goce 3.49 Ways 3.90 1.28 Wo IVS) 3 Bl Be 70l 
INPRO oobbas d8a5 56-0 eiecle Dee 1.97 3.67 Dee Brae 5.92 2.69 
ME aa TU GE sits. yonaratoha erate aves Spekob Ase 4.20 2.47 1.90 1.39 Ba) .78 4.81 
Jib" Doososoaspen mace sons aol 4.03 8.11 3.68 See .80 9 62 
IAMISTE Sododoe cocdobo coer 5.38 Be 2.60 1245) 3.60 5.14 1.43 
September. « sj. «sce. Sooo Zea 6.00 4.07 2.58 2.99 2.74 Splia 
OUGOET No cisicere Guess ersisiotnnercrs 2.48 3.99 6.20 3026 5.85 4.29 6.1 
November:...... Koon sresaTh) 4.88 2.44 1.85 4.57 5.76 erevees 
December ......- SO OOO eae a) 2.06 1.99 3o21 3.03 4.23 ‘ 


WOR Coodne eifolsisteraleiakerer 39.11 | 34.62 | 42.74 | 29.29 | 39.55 | 39:19 
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MONTHLY RESULTS OF OBSERVATIONS, 
At 7 A. M., and at 2 and 9 p. m., for the year 1865, by C. DEwny. 


1. THERMOMETER. 


= 


PAGES ee | ie TI. IDs pak V. | Vi. | vir. VAS |X: 


June 


a ee ay a eels 
ae evar ar Gee Be) ah a8 | BR ass 
Mare parental BA) ABs| hl (ea. FSR paatas 
Api Ge eon See SEE | oR po BB of coun ALTE [uae 
“a Puget OM RS RESETS 

68.36 08 78.00 | 61.87 90 57 63.231 


BI 33uNn00 1 apdtt Ge A+) Peva): Gods \|pee-2? 


A 70.19 
68.91 78.33 | 57.67 | 85 56 | 2 | 70.97 | 10:58 

‘ 70 76 g2.00 | 61.00| 91 | 55 70.14 
aveush Goan Oh netay eae | se |. 50 | °° | e7ii6 | S868 


Sept. we 72.67 66.99 78.67 | 65.67 7. |. 68 64.14 


70.00 | 54.67] 76 42 35 | 57.93 | 60.58 


46.77 63.00 | 43.67 69 35 51.31 


October 52.00 | 35.33 | 54 28 41 | 45.00 | 48-05 


41.18 


3 40.09 , | 52.67 | 27.671 63 | 26 
72 | 56.67 | 29.00 | 66 26 40 | 35.91 | 38-10 


S 39.46 | 29: 


an 34.20 |. 53.67 | 15.67 61 12 31.07 
8.10) Pare? |ayis3 | d5.38) 47 | 40° | 82 | a5. gy | Bee 


ie 


ed 
ed 
7 
fel 
ah 
July Be | cecne | ee ee! a Be | 
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Mean of year, 48.16: Range ef year, 93.5. General average, 47.06. 


Highest annual mean temperature 48.30 in 1853, and next 48.26 in 1846, and 48.16 in 
1865; all above the general average. For twenty-eight years, sum 1315.81; 
for 1865, 48.16; fer twenty-nine years, 47.04, as abeve. 


In this Table we have, Column I, average temperature for each half- 
month, and, IT, of each month; III and IV, highest and lowest mean of 
each month; V and VI, highest and lowest temperature of each half; 
VII, range of temperature in the month; VIII, average temperature of 
each half-month in twenty-nine years, and, IX, average temperature of 
each month for the same years. 

From the numbers we deduce the mean temperature as above of 1860 
and its range of temperature, and then the general average for the twenty- 
nine years, 47.06°. 
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It is also seen that the mean temperature of the first half of September 
exceeds that of any half-month of the year, and that the next to this is that 
of the last half of June, 71.80. This is its only occurrence in the twenty- 
nine years. 

The temperature was only once below zero, in 1865, viz: 2° below on 
February 14. | 


2. BAROMETER AND RaAIn GAUGE. 


1865. iigevn, | Hee LOWES Highest.) Lowest. | Range. | Water. Seen 

mean. | mean. average. 

UAV? oSoco nado 2OEAOT| 295919 S2SRSSr iy 209 Zale 2S 2a le U0 2.83 2.103 
Hebruarye terre 29244) 20.90 26.6 \ 20. 04s 25a Come dee 1.74 2.020 
WERE s ns ond6 apn06 29.40 | 29.84] 28.62 | 29.85 | 28.53 | 1.32 3.17 2.115 
AIL be oso sabo0e ZOLAT N29), 82592903 ee 20eo Ome oOo ean 2 3.03 2.461 
MIBINY 6 2d oo 40 55 0600 AEA PAD SENS PAO NG PA SaL pe PAE Warr 3.30 2.998 
MNS supose donne BDU | eA Dara ESS) yh) AUS) Oa) 5.43 3.046 
JM o) Badcckso sous 29AB | 2ORTB | 29623 ero no ser Om aOR OG 1.47 3.261 
AUgUSt. .-+0.seee- 29.253) 2980) 292A 298 3e ZO oa OeOo. 1.04 2.754 
exe) Oe) 101 01:) Gane 29.60 29.84 29.41 29.86 29.40) 0.46 4.33 3.275 
OGOISEIE 665005 Soo =| 29238 |) 29°80 28) 60") W209 5630 28. oon eles 4.29 3.289 
November... -..-| 29.48 | 30,04) 28 92) 330282) |) 28590 i) te22 1.70 2.769 
Wecember i. isis 2ORAT | 929580 4) 20 etl 29 02 ir elem Zee 0.0 1.75 | 2.484 


Mean 29.46; Range 1.59; Water 34.08; General average 32.525. 


As the observations on the barometer began in 1838, the mean for 
twenty-eight years to the end of 1865, is 29.53 inches. The highest to this 
time on the barometer is 30.47 inches, Jan. 1, 1839, and the lowest, 28.24; 
giving the range, 2.23 inches in the twenty-eight years. 


Mean Height of the Barometer from the annual. 


UW Soos sar sos600 Hbd500 soOu6S Bonao0 OS EY) UIDs Snag Go06b° boo 306 Apap aSonoS 2.0. 
8s 56000055 Louaboddnd dsuuaS aeoo8s ZOE GO) | HSS Bintan siete altiale etovetotatere\sereteletcloloNellctatete MC eas 
ORI Ban CESS Or cpa ts ry a ienen pera nos PAS) OID | WeeYSS Gaot6 ob 0068 aadonG on2do5 74905 . 29.56 
Milo egnceb ddonan0ens coup eodoos anue ATS | Wea oaggagddsdon a20005 Beas on ope rao uole 
USWORS Ab 5065 oplso0s 5o00e0 da0dsna05b40 7s) BYE WeyNGe Sandon daeses Sbo8d0 G60 escccece « 29.55 
1843 sialelo terese’ ate evatsunre leieus Uverorersre lst 7S By | USO ono 0560 poancoaooban ecg 400 5 viereret ez Oe den 
lisdets snuoon0s|a056 nacsdd ndosnDOAGoDO 2 Os | UBOS =. ce sie o ts wisteisl wets «imiiatale Sno avon aw: 
NSHDs aogdes susace gadnno soogneass0n - 29.54 | 1859 G GoGo 4osD hang ooes S090 sa500 29.45 
Ss oodbe Godope Aanbad Shon nbondsss WBE | MAD a st accom odunds obaccs00K5 552006 -- 29.46 
INSHETG oo uDO condooon ue ajefetel svorstatoetepeie 29.59 | 1861... : eeue 29.47 
1848 SA540 ZOOS) NSG2he, cies epi AGeuaoLoSesnbdbodd coer 29.47 
1849 Sodaodoob OdGnoS0GCE conn 29.58 | 1863. .... diz ossiele) hs aie Ais e\@ra avoiona arele de tcrots 29.48 
LOO)S dacots coco NSoUOE Oe dO nedeo sone 29.44 | 1864..... swiss pelle ete aietevo!s ete Gaze air a Lies 29.39 
elas cabo oc apes ond UoGa oon ; Wants: | SONS haoode a0 5G 50000 de dosages ocl4 29.46 
788 694 

Mean of fourteen years,......20++: 29.56 | Mean of fourteen years.........0e- 20.50 


Mean of twenty-eight years 29.53. 


Least height of barometer, 1859, March 19th, 28.24; greatest height 
of barometer, 1839, Jan. 1, 30.47 inches. The first of this gave the lowest 
mean, 28.63, and the second the highest, 30.38, in the twenty-eight years. 
Oct. 19th, 1865, barometer 28.55; but the highest that year, 30.12. 

The Rain-Gauge has given 34.08 inches of water in the year, which ex- 
ceeds the general average, 32.525 inches, by 1.56 inch. 

The drouth, which attended the small rains of July and August, and 
amounting to only 2.51 inches in two months, was closed by rain on Sep- 
tember 5th. The grass had been injured, and pastures dried, and the early 
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crop of potatoes and peas was almost destroyed, while Indian corn had 
made adequate progress in the hot weather. But the copious rain changed 
the face of nature. Grass at once sprung up with the greatest rapidity, 
and the fall crops were far larger than had been anticipated. Peaches 
were more plenty, pears and quinces also; and apples, which were too small 
to be promising in the first week of September, became abundant, so that 
thousands of barrels were sent to northern and eastern markets, and 
especially to the city of New-York. Usual yield of Indian corn. 

The year has been relatively healthful; and the general prosperity of the 
people, in their great and leading pursuits and business, demands grati- 
tude and praise. 


THE HARVEST FLY EVERY SEVENTEENTH YEAR. 


We have two species of the Harvest Fly over our country, commonly 
called Locusts, but improperly for obvious reasons. ‘The Locust has a 
mouth and jaws for eating leaves; but the Harvest Fly (CIcaADA) has 
only a short tube or sucker for obtaining its food. One species of these 
appears annually over the Northern States in the last part of July, and 
continues for afew weeks, but it is always in very limited numbers; and 
this is called the Dog-day Harvest Fly, or CICADA CANICULARIS of Dr. 
Gould. Another species appears once in seventeen years, and is hence 
named CICADA SEPTEM-DECEM by Linneus, in the same localities in a 
given tract, in vast numbers; the buzzing drumlike noise of the males 
filling the air, to the annoyance of the people within a half mile. In about 
four weeks the eggs are laid in the younger twigs of the oak, if present ; 
and if not, on other trees, the apple, &c. The localities in this part of the 
State are in several counties, often only a few miles apart; as in Monroe 
county at Brighton and Mendon, and many more; in Livingston, Wayne, 
Onondaga, Ontario and Cayuga counties, in all of which the Seventeen 
Year Fly appeared in 1814, 1831, 1848 and 1865. The grubs come to 
the surface of the earth in the last week in May or the first week in June; 
and at Mendon, in the last year, had all appeared by the 11th of June. 
In Ohio their appearanve at Marietta was in 1795, and in the following 
seventeenth year regularly ; in Pennsylvania, in 1715, and then in each 
seventeenth year to 1851; in Sandwich, Mass., in 1787 and every seven- 
teenth year to 1855; in Maryland in other series of years ; and in South 
Carolina and Georgia in still another series. In each locality the appear- 
ance is regularly each seventeenth year, though a straggler is sometimes 
seen in other years. These Harvest Flies probably feed on the mucilage 
or honeydew of the leaves, by means of their tube or sucker. They can 
not eat the leaves or wood, being destitute of mouth and jaws; and it is 
not yet ascertained that they do any injury to vegetation. | 
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RocHEsTER, 1866, at 7A. M.,2 P.M. andat9p. mM. 


TABLE L 


ttesults from the Thermometer. 


MONTH. 


March 
April 
May 


June 


August 
Sept. 
Oct. 


Nov. 


oe 
saiy | 
a 


First half, 
See’d half, 


First half, 
Seed half, 


25.44 


24.19 
27.05 


32.32 


27.64 


45.82 
51.56 


bie A, 
53.33 


65 89 
67.98 


75.93 
72.85 


64.93 
60.48 


61.85 
53.70 


52.64 
49.37 


A1.11 
38.11 


29.09 
22.96 


ior 


Mean. 


21. 


25. 


29 


48. 


52 


66. 


v4 


62. 


57 


50 


39. 


25. 


13 


62 


89 


69 


43 


93 


33 


63 


19 


95 


61 


92 
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OBSERVATIONS, 


39 


49. 
38. 


65. 
72. 


69. 
70. 


12. 
30 


80 


86. 
86. 


68. 
66. 


fis 
62. 


65. 
66. 


40 


34. 
38. 


51. 
55. 


50. 
67 


Highest 


mean. 


33° 
67 


39 
48. 


00 


33 
00 


00 
00 


00 
67 


00 
33 
00 


67 
33 


67 
67 


33 
33 


33 
00 


33 


Lowest 
mean. 


—0.67 
11.67 


9.67 
3.67 


19.67 
15.00 


anae 
36.33 


40.33 
44.33 
56.00 
96.338 


66.33 
66.33 


60.00 
53.33 


46.67 
46.33 


38.33 
36.00 


30.00 
24.33 


12.67 
5.00 


High- 


est. 


38° 
42 


45 
D3 


58 
44 


15 
85 


80 
86 


84 
91 
93 
95 


76 
74 


81 
70 


75 
76 


58 
58 


54 
43 


Low- Range. Bee Month 
est. av’rage| ly av. 
sy he 48° |e at emee 
Sol 058.) Gespeaeneae 
2 | 4s | 30 | on. 
| os | 85) acm 
oT | 49" ea aaeuunemeg 
se | ar | 8848. 
63 | 35 | pilog | 70-70 
| as [2a leoa 
a) oy |e | san 
we ie he 


Mean 46.38; Annual Range 104; General Average 47.03 of thirty years. 


On three of the five cold days in January the temperature was below 
zero, on the last or 9th 4° below; but the barometer rose to the highest 


ever known here, 30.52 inches. 
here for that month, 9° below, and the barometer 30.05. 


December 21st was the coldest known 
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January, 1863, temperature 1°, and barometer 30.16 inches. 


February, 1863, do 6 below and barometer 30.67 inches. 
December, 1863, do Lis do 30.06 do 
November, 1862, do 20 do 30.20 do 
vanuary, 1861, do 4 below do 30.07 do 
January, 1860, do 30 do 30.09 do 
January, 1859, do 10 do 30.13 do 
January, 1858, do 15 do 30.24 do 
January, 1858, do 13 do B0m2e do 
January, 1856, do 3 below do 30.14 do 
February, 1855, do 20 do 29.57 do 


Even in the cold months there is no close connection between low tem- 
perature and high barometer; the last is striking evidence. In the warm 
months there is less apparent causal influence. 

The ‘‘heated period”? of July was extensive. Here it was limited to 
five days—the 13th to the 17th. The mean of that continuous period was 
83.4; the highest mean was 86.3° on the 15th, and the highest at 2 P. M. 
was 95° on the 16th. The next highest mean of a day was 85.7 in 1856. 
The mean heat of no four consecutive days here has been so great, or any 
other heated period, asin last July. On the hottest day the barometer 
exceeded the average, and on most of the five days. 


[ Assem. No. 239. | 17 
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TABLE III. 
Annual Mean Temperature of the Therty Years. 


2 SO gee ie aera en EO) SORE oats 6 ce ote sheets AT .75° 
Wee ere ce ada eh or 4 ve AO | MSO l oe ee . SRR eS 47.09 
2 ee oe Oe San ge BG MeO LOOMS hate dle vb aide wished 6 6 48.30 
oda tn oie Geen AOC) | S04e Ls ate. TR eds AT .97 
Lue] is oe 7s Si a ra EG Op SOOO se leas tes wat ee 46.76 
BaP ois wie ovale le oo 00 a ae EDO Se eae cae see A Sees 44.97 
Oto. aes Jc nee oem ope GA OOK SOE hse Gere cure ek ee 34 -- 40.94 
1844...... Beisvatral alk. siete wots re PO OOS a ed alana ss cm aeons 47.64 
LOSS 6 a isis, a fate sei ae) Ores are tfecc = <= ee ee 47.32 
OD Ee i ee Bez Oe SOW. 6S iene. 5 iter ae | cote 47.58 
JO), 2 Ema Ve 1M SOM eee ose ch tue aco ace ae 47.31 
Pee eth bs xcs. k'a, 0 otsiwial STR EUT TaLS) CUE er eoeeateee: cine 47.38 
Oe) sco 6 er BOON WOOO sc ot > a oe ae aes teas AT .30 
LOM oo ne AG) VOCAB ho eee a 47.73 
A SOG He cirs ge woke Saye ets a wes 48.16 
Doo O2 Wil SO Oe 46 hs cic Sec chow ae sks 46.38 
Mean temp. fer 14 years... 46.79 | 709.3 
Mean temp. for 16 years, 47.21 
BU HA TV GATS. . ele a 6 a's bate Qe: es eevee. 603.02 and mean 46.79 
MS OV CRIS. vos see 8s Slate ae. ireaGs es oed s statee 705.33 and mean 47.21 
1410.35 94,00 
Mean of 30 years .......00- Soe re ee ee ety 47.00 
Range of annual temperature is from ....... @ isis Gees ow we «ae ee Eee 
in 1843, to highest in 1853........0206% Reelin onion ins auener 48.30 
Small wange is... 16s. ees Sebo nooo Hee eo oee Soon os cn 
Average temperature of the four seasons here follows: 
Spring 132. pane dsr imOn bhi a verwmees Bel. caiky sa ed 20s aac 44 .3° 
Summer 205. 8, amie: MiEsenTonitin ly AVeVAME ae. os 4 0nie aoclle sacle uc 68.4 


Autumn 146. 8, and its average 48.9; and Winter 79. De amd. ts 
monthly average ..... EG. ho 8h Che panies cht eel NS BPS ek to 26.9 
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TABLE IV. 
fiesults from the Barometer and Iatn-quage. 

1866. Monthly| Highest | Lowest General 
MONTHS.| Mean. Mean. Mean. | Highest.| Lowest. | Range.| Water. average. 
January-.-| 29.55 30.48 WS) 1B B0)s 5 29.05 1.47 1.48in 2.099 
February..| 29.50 30.01 29.00 30.10 28.94 1.16 2.39 1.936 
March....,.| 29.44 29.83 29.04 29.84 28.86 0.98 2.71 2.133 
A Nall 66006 29.45 29.81 28.76 29.84 DS) NU 1.16 3.20 2AST 
May .-ees. 29.32 29.65 28.89 29.67 3 0.90 2.90 3.076 
win@soo06- 29.42 29 74 28.98 29.75 28.92 0.83 3.90 3.02f 
Meu Liype tal dis, ses 29.51 29.75 AY) Bil Bo) 5 He 29.22 0.55 1.36 3.235 
August....| 29.44 29.74 29.28 29.75 PAY) 5 ape 0.53 4.91 LOE 
September.| 29.51 29.80 29.14 29.84 29.11 0.73 4.11 3.301 
October....| 29.58 30.00 PAE NS 30.02 29.13 0.89 1.24 Seo 
November .| 29.47 30.1 28.78 30.12 28.72 1.40 3.29 2.738 
December..| 29.43 30.00 28.88 30.05 28.68 1.37 3.24 2.506 
Yr.Mean.| 29.47 | Yearly range..| 1.95 | 24.73 | 32.630 


The average height of Barometer in 30 years is 29.53 inches. Barom- 
eter was lowest March 19, 1859, 28.24 inches ; next lowest was 28.47, in 
1864. It was highest Jan. 8, 1866, 80.52; next to the highest, Jan. 1, 
1839, 30.47 inches. The range in these years was 2.28 inches. ; 

The Barometer was higher Jan. 8, 1866, than before on record, at 
Albany, New-York, Mohawk and Geneva in this State ; also, at Toronto, 
Michigan University and Boston, as weil as at Rochester. 

The water fallen in rain and snow this year is about two inches above 
the average, which for 30 years is 32.63 inches. The preceding table con- 
tains the monthly averages of water, for 30 years, in the last column; 
also the annual averages will be found in Table V. 


FALL OF WATER IN RAIN AND SNOW. 


In the following Table ( V.), the results for the first fourteen years had 
been already published in the Meteorology of this State (1855); but many 
numbers there given were incorrect. By recurrence to the originals these 
have been corrected, and are here accurately presented. Of course, the 
true means and averages differ somewhat from those given in the Regents’ 
Report for 1864 and 1865. The results should have been as they are now 
found in the following Table. It contains the sums of water for the first 
and second half years, as well as for the year. The sum and average 
water for each month are found at the bottom of the months, and from the 
monthly averages is derived the average water for the thirty years. 

Besides the errors here eorrected, there are several in the summing of 
the Rochester Reports in the State Meteorology. The longitude of Roch- | 
ester is tco small by two degrees, which places this city two degrees east 
of Auburn instead of near as mich west of it. The 10° below in Dec. 
1847, should be 10° above; on same page, 402, the mean temperature of 
second half of May should be 58.35°, and not 38.35°. and the mean at the 
bottom should be 36.75, and not 45.09; on page 403, the mean of May 
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1846 should be 60.82 ; and on page 404, the water fallen in 1850 should 
be 38.46 inches, and not 32.47. On page 143, the water for 1841 should 
be 33.91, not 30.13 ; and water for 1847 should be 47.44, not 49.24; and 
for sixteen years the mean should be 36.56, not 36.68. 
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TABLE V. 

Monthiy Fall of Water from 1837 to 1866; or Thirty Years. 
Suz of 
YEAR January. |February| Mareh. | April. May June. jist half. 
WB Voopoo nen ecn8en ea 0.160 2.500 3.900 0.500 2.820 2. 580 11.560 
W@Bisinoacdc00 OOGGG0no 4.700 1.700 1.246 2.140 4.910 1.330 13.026 
WSR0)55 6na0 000000 090d 2.400 2.050 1 350 2.480 4.900 3-400 16.580: 
1840.....- 06% ossecee 1.160 1.370 1.400 2.220 4.130 2.630 | 12.910 
[GiOlee aeaeon Broo soon 2). 1130 0.210 3.550 3.270 1.170 1290 G2 
Neon eo5000 Ho0o dQ0d 1.180 2.120 2.890 2.480 2.180 3.660 14.510 
Wo boosnoebcos coon 2.790 2.620 2.090 2.220 1.830 2.930 14.480 
G10 eas Geno coe 2.210 0.370 1.140 0.720 4.180 3.190 11.816 
ee enop peecodube OOOD 3.510 2.010 2.620 2.490 2.650 4.480 17.760 
TAGo5 Gano 8 Gono Cac 2.180 2.920 1.530 1.180 2.340 4.960 15.110 
WS cooncdda ace Sc 3.010 3.710 0.920 2.650 1.730 2.650 14.670 
UWS850° Gao s5cos 46 2.250 4.040 1.770 0.780 4.480 2..130 12.456 
ABO sis usiate a: «esoraite soo, Ila 1.290 2.350 1.440 3.810 4.830 15.116 
1850...-- whapeedee Meare 3.030 1.948 1.679 2.560 2.867 1.837 13.921 
USD ie cicce cee secs 1.360 2.000 1.380 1.160 2.210 2.150 10.260: 
WEE Yoo aaop0n 200 scoce| Laat 2.080 3.213 4.327 2.080 4.360 17.630: 
1853.06. eieiclete 2.470 2.868 2.297 3.245 4.555 1.480 16.915 
WSOLod pood00 Cond owe 1.814 2.863 1.0738 2.428 2.146 5.473 Me (Sie 
WIG Divetae. orton maior as eis 3.327 1.460 1.485 2.046 1.957 5.550 15.825 
1856..46- opere eialiavessatovsts 1.940 0.771 1) OEM) 2.325 2.480 1.900 11.336 
Heong onc0s yaocaoaed 1.924 3.317 1.991 5.669 3.718 5.194 21.813 
(Ree oobocogeda anaes 1.583 2.379 1.466 2.849 3.440 3.400 15.117 
HOO Ges cons on elle 1.370 1.070 2.490 4.030 1,360 1.170 11.490 
4860. gp00 50.008 1.088 1.354 1.643 Tok 1.410 2,082 | SOnabn 
USGidaoes Sica sso 2.476 2.980 1.552 3.246 3 880 1.370 15.504 
US G2 aaievec settee 3.510 2.820 5.150 2.130 4,440 2.050 20.100 
1863...---.. on aoande 2.230 2.440 1.490 2.790 1.860 1.370 12.180 
1864....c200 cee Scone Ail 1.180 3.440 5.230 6.540 1.570 } 18,870 
NOD a5o00000 so009000 2.830 1.740 3.170 3.030 3.300 5.430 19.509 
WEGBasgcocos ose socon|) | bode) 2.390 2.710 3.200 2.900 3.906 16.580 
Sum.....seeeeceeees| 62.982 | 59.570 | 64.000 | 74.625 | 92.273 | 86.746 | 444.096 
AMY SEO 55 ouo50 Gann 2.099 1.986 2.133 2.487 3.076 3.021 14.803 

The average fall of water in the first half year is....... eccc ese sre cccves coos 14,803 

SG BO GG os sc second half year is....... eieracoterenes ceeers woees. 17.827 


General average for thirty years..... 


©ee00 880 


see enone 


eo eooo0708FC geeoeeoner 32.630 
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| Sums of { Sum of 
YEAR. | July. || August.| Sept. | October.| Nov. Dec: 2d half. | Year. 
TSB 0.260. 1.110 3.720, 2.340 5.100 4.160 2.620 19.050 30.610 
1838..... 3.040 2.590. 0.870 3.260 1.680 1.060 12.440 25.460 
1839.. 4.200 3.560 1190 0 560 2.820 1.180 13.510 30.090 
1840.... 3.110 4.090 2.810 2.830 1.710 1.930 16.480 29.330 
1841..... 4.580 1.600 6.140 1.210 4.650 2.530 20.710 32.330 
1842..... 3.690 1.420 5.190 2.200 3.430 2.800 18.730 33.240 
1843..... 2.120 0.700 5.520 4.420 1.070 1.900 15.730 30.210 
1844,.... 3.300 1.740 0.680 4.810 2.190 1.640 14.390 26.200 
1845..... 2.750 2.770 4.320 2.840 2.580 1.420 16.680 34.440 
1346. o. 2.490 3.850 2.760 6.790 3.610 2.520 22.020 37.120 
1847..... 2.050 5.270 4,250 4.940 3.659 1.310 21.470 36.140 
USER es. we 6.160 2.780 2.960 1.770 1.800 4.110 19.580 32.030 
TSAO. 0.940 3.620 3-910 4.170 3.310 2.310 18.260 BBall) 
HSH D © a. 5.969 1.929 2.951 5.058 3.350 5.280 24 537 38.458 
Lich) Eee 3.580 1.540 1130 2.140 3.617 2.700 14.707 24.967 
1852....+| 4.090 1.330 2.970 3.870 2.855 2.300 17.415 35.045 
Wadena. -| 1.000 2.010 6.833 1.702 2.342 1.723 15.610 32.525 
H54-.2.+| 0.252 1.826 5.185 1.635 1.478 3.250 13.626 29.423 
PSd ie ooh 5,268 2.633 A 09 G 4.845 1.060 2.485 18.088 33.913 
1856. 1.800 2.700 3.520 0.995 1ed25y eo) 2680 13.020 24.356 
MBS iIe aec'e 3.580 2.740 1.907 4 215 3.964 4.372 20.778 42.591 
1858.... 4.660 2.880 3.190 0.870 5.700 3.480 20.780 35.897 
TSb9s 5.00 4.060 5.140 2.860 1.210 1.920 4,620 19.810 31.300 
1860..... 4.498 2.499 3.522 4.714 3.347 1.532 20.112 29.779 
TOW a cin 5.110 2.500 6.090 2.81 1.410 1.380 19.300 34.804 
US625055. 4.130 2.220 2.360 3.980 2.460 2.340 17.490 37.590 
1863 -| 5.030 3.700 ileal) 2.720 2.970 2.030 17.960 30.140 
1864.....| 1.660 5.490 1.830 5.510 2.660 2.670 19.820 38.690 
1865.....; 1.470 1.040 4.330 4,290 1.700 1.750 14.580 34.080 
L366. 26 1.360 4.910 4.110 1.240 3.290 3.220 18.130 34.710 
Ut. .... 97.057 | 84.797 99.035 | 96.644 | 82.108 | 75.172 534.813 | 978.908 
Average.| 3.235 | 2.827 3.301 3.221 2.738 | 2.506 17.827 32.630 
The amount of water fallen in thirty years......... Soedeon ofc Jase Oo sg0o inches, 
Pui OeNe Cala VeNULS. 6. ia es sce Ha) ales se Scie see Dale ese ence eislele an S210 One ence 


Water of Ist half year, 444.096, is to that of second half, 534.813, as 5 to 6 nearly. 


[Assem. No. 239.] 
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Table V shows many facts and indicates conclusions: 
1. About one-fifth more water falls in the second than in the first half year. 
2. Average depth of water to end of 1866, or for 30 years, is 32.559 imehes. 


3. Greatest fall in a year, USS7:wasiiiecs ei caren ference: 42.590 
The next. 1864, was 88. 690, and 1850, 38.458, and 
in 1862: was... fpide eee ee One ete SoU ne 
The:least fallimes weary USS ae ee re ener 24.356 ‘*¢ 
The next, 24.967 in 1851; 25.460 in 1838, and in 1844 26.200 « 
4 Greatest tallvina month  SeptakSoss \acne een ere 6.833 0 * 
The next 6.790 in Oct. 1846, and May 1864........ 6.540 « 
a 6.160 in July 1848, and Sept. oe seapesciatis ls 6.140 ‘“ 
a 6.090 in Sept. 1861. 
Tie leastetallcin a, month. daniels leet atte 0.160 
The next Feb. 1841, 0. 210, and then July 1854..... 0.252) 
Gs April 1837, 0. 500, and then Oct. 1839..... 0.560 « 
re Aug 1843, 0.700, and less than an inch more. 
Between 1 and 2 inchs in 105 months; and in colder months, 
ef 2 and 3 ct TROL e200 
es 3 and 4 0g OMS bas 
io 4 and 5 sg 2 be ak 
ie 5) and 6 ss Loss es 
Above 6 a G.inS ; 
5. In the 30 years, September gave the most water.... 99.03, and av. 3.30 
next duly, 97206) andvayaas2 5 sand Ont 96.64, and av. 3.22 
x fo May. 92.20%, and ay. 3.07; and June 86.74, and av. 3.02 
«« — &"- February gave the least water..... 59.57, and av. 2.00 
oe «Jan. 62.98, and av. 2.1; and March 64.00, and av. 2.10 
«6 6 April, 74.62, and av. 2.5; and Dec. 25.17, and ay. 2.51 


SOME COMMON AND SPECIAL PHENOMENA. 


March 17 and 18. Flooding of a part of the city by the sudden melting 
of the snow and attendant rain. 

1866, April 14. Some rain in the afternoon, and at sunset a splendid 
rainbow, full half circle, with the two narrow and fainter bows below and 
close to the primary bow. In these small lower bows, tne colors are in 
the same order as in the primary, the red being uppermost, orange and 
yellow blended, and the green or faint blue the lowest and just perceptible. 

April 17. Aurora borealis rose over the north at 84 Pp. M.; brilliant 
pillars or columns rose towards zenith; about 9.P. M. an arch rose from 
the upper part of the luminous halo and extended from south-east to 
north-west, thirty degrees, perhaps, north of the zenith ; at 95 and a little 
south of the place where the arch disappeared, were moving bands of 
aurora, lying north and south parallel to the magnetic meridian, quite 
across the canopy from north-west to south-east, first cloudy short masses, 
then longer parallel bows, all moving towards the zenith, and disappeared 
a little south of the zenith. 

The month has been warm and dry, and farming operations very easy 
and pleasant. 

Sabbath, May 20. Highest temperature of the month, at 2 P° m., 80°; 
and at 4 Pp. M. a violent thunder shower began south and west, and extend- 
ing north and moving eastward. Just after 4, hghtning, rain and wind 
were upon us, and soon hail in abundance, large stones, egg-shape, pear- 
shape, oval or oblong, and with longer diameter two inches, globular, all 
solid ice, or with snow in the centre or on one side of the centre, or some- 
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times with a fine solid crystal of ice in the centre, which is wound with 
lamellar and irregular formed ice. Beginning at or south of Mt. Hope, 
the hail storm swept over the nurseries there, its great force on the east 
side of the Genesee, dashing to ruins the glass of conservatories and the 
windows on the south side of houses, and fine gardens; a scene of desola- 
tion a mile long and more than half as wide. Never had I seen such ruin 
of buildings and glass, and of rich and promising plants; and I am 
compelled to say that my words can give no notion of the desolation : it 
must be seen. And now in the autumn, what a change the summer has 
effected ; how great the growth, and beauty, and richness of the vegetation 
now filling the grounds with strength and beauty, full of promise for the 
products of another year. , 

On the last Sabbath in August, 1841, a similar hail storn and tornado 
passed over much the same surface. ~ 

Some frost on the 23d and 24th; not much injury done. 

May 29. Hay ten dollars a ton: far cheaper; shows its abundance. 

June. The month had about the average temperature. The 6th gave 
a severe hail storm in Penfield, destroying wheat and grass for a mile in 
widih, and more in length. Also at Caledonia and Le Roy, a hail storm to 
the great injury of the crops; and at Caledonia it destroyed many thousand 
trout in SETH GReEEN’s Troutery, so successfully managed that some 
thousands would scarcely be missed. On the 16th, great hail storm at 
Jamestown. Heavy storm on the 17th at New-York. Heavy gale here 
at the west on the 25th: damage in Buffalo,'and some in our city. Great 
thunder storm along the lower Hudson, and a huge zcehouse struck with 
lightning at Poughkeepsie and destroyed. 

July. The first half was the hottest in thirty years, 74.9°; and the 
month was the hottest, 74.3°, except 74.8° in1855. The “ heated period,’’ 
from 13th to 17th, five days, caused many deaths in New-York and some 
in other places, from the so-called ‘‘sunstroke.” Fine weather for 
harvesting. 

July 27th. Atlantic Cable laid to-day with success: Ireland and 
Newfoundland connected and telegrams passed ; congratulations between 
Queen Victoria and President Johnson. 

August. Weather nearly 3° colder than in thirty years for this month, 
the mean being 52.6°, and the hottest mean 71.1° in 1853. Bad harvest 
weather in France and England. Maize quite behind. 

September has been a cool month; only twice colder in thirty years. 
Weather favorable for crops of autumn, except the frost of the 22d, which 
somewhat injured maize, especially in towns south of us. Flowers of 
shrubby althza yet fine. Fruits, as pears, plums, quinces, and peaches, 
not very abundant, but plenty enough for large exportation to less favored 
places. Apples are scarce and high in this section. A very healthy 
summer and season in the vicinity. 

October was warmer a little than the average. Of course, maize was 
much improved; and where the frost-bitten was cut up by the roots and 
set up in small shocks, a large proportion yielded hard corn, while the 
other matured chiefly. 

November. The temperature, being about the average, was very favor- 
able for the first half; but the last half was rainy and much clouded. 
Snow from the 22d, frozen fast on the 24th, was melted and gone on the 
27th; and there fell snow and much rain near the close of the month: 
rather warm. 

The meteors were numerous on the 13th and 14th; some hundreds being 
counted at Yale College, and other places. But the ‘‘ shower of meteors,” 
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expected here, was splendid in England and Scotland, from 1 to 2 A. Mm. 
of the 14th especially, and many till day-light.. The next display may be 
expected in 33 years, and on the 15th of November, at an earlier hour, 
in western Asia. Some suppose the shower may be here next year, about 
the last of the 13th or on the 14th. 

December. Its first week was unusually pleasant; only once much 
warmer than this, 39.4°, in Dec. 1852, 44.3°, in last sixteen years. On 
the 7th the temperature of the canal was 39°; no ice on the 10th, but on 
the 12th canal fast frozen. Navigation was to be closed this day by 
authority, which the season effectually secured this day. In 1865 the 
canal was closed by ice on the 15th. Quite severe weather on the 20th, 
and on the 21st the temperature was 9° below at 7, and 10° below 74.4. M. 
The lowest in Dec. before, was 6° below in the last week of 1851 and 
1859. This is the coldest in Dec. for the thirty years, as the 10° below in 
the State Meteorology for Dec. 1848 is a mistake of only 20°. 

On the 27th. afternoon, from the west, began a severe and extensive 
snow storm, with high wind, often a vale, sweeping the snow into great 
drifts, from Ohio along our latitude and north into Canada-West, eastward 
to Massachusetts and Boston. The wind continued over the 28th, with 
much snow; and the railroads were so blocked that cars from Albany did 
not shove the passage open to that place till in the afternoon of the 29th. 
Hast of Albany, the Central railroad was not open till a day later, and 
hardly then did the cars make the regular trips in Mass: ihusetts. A 
severer storm has fot been over this section, and eastward to the Atlantic, 
for many years. The storm did. not extend south to New-York, though 
some snow fell on the 27th, with rain to carry it off on the 28th, Ai fe 
streets were dry on the 30th. The snow extended in this section only a 
few miles to the south of Rochester. In the western part’ of the State, 
it was telt south to Pennsylvania. 

The productions of the earth have been plentiful, but not great crops: 
only hay has been considerably below the average, and has heen selling 
here, in this month, from sixteen to twenty dollars a ton. . The effort of 
speculators has been successful in sustaining high prices of many products 
of the farm; but prices have begun to decline. With great general health, 
and an adequate supply of agricultural products and other industry, we 
ought to praise the Lord with full and faithful hearts for 1866. 

C. DEWEY. 


(EL.) 


OBSERVATIONS ON THE INTERNAL APPENDAGES OF THE 
GENUS ATRYPA; 


With a Notice of the Discovery of a Loop, connecting the Spiral Cones. 


By R. P. WHITFIELD. 


The internal appendages of the genus ATRyPA (Dalman), have long 
been known to consist of a pair of spiral cones, placed side by side, with 
their apices directed towards the cavity of the dorsal valve. The lamellee 
forming these cones have been described and figured as having their origin 
on the socket-walls of the dorsal valve, then suddenly deflected outwards, 
running parallel with the inner margin of the valve. At the point where 
they are abruptly deflected, is figured a pair of short, pointed, crural pro- 
cesses, directed toward each other, but not connected. 

This appears to be all that has hitherto been known regarding these 
appendages; although, judging from analogy, we might reasonably sup- 
pose that, as most genera of Brachiopods having spiral cones have been 
found to possess some sort of loop or crural process connecting them, that 
Atrypa would not be destitute of some similar arrangement. 

By carefully cutting and preparing favorable specimens, I have found 
that in place of the short crural processes so often figured, there is an entire 
and continuous loop connecting the spiral cones, in a very similar manner 
to that shown by Prof. Haut to exist in his genus ZYGospiRa, but having 
its connection with the spiral ribbons, at a point relatively much nearer to 
their origin on the hinge-plate; still more distant, however, than the points 
figured by Mr. Davipson and others. This loop, so far as yet observed, 
is confined to the rostral or posterior part of the shell, and never passes 
over or in front of the spires as in Prof. HALL’s genus. From its origin 
on the posterior portion of the first volutions of the spires, the loop curves 
gently forward and upward; the central or elevated portion lying between 
and behind the cones, and forming a more or less abrupt curve, or pro- 
longed into a point directed towards the dorsal valve. In some specimens 
where the origin of the loop is on the outer portion of the first volution of 
the spire, the ribbon of the loop, and that of the spire, are parallel for a 
short distance, that of the spire lying uppermost. Where the origin is 
near the attachment to the hinge-plate, the loop has the appearance of 
being a continuation of the principal band; while the junction of the crura 
is more abrupt, they appearing only as supports of the spires. 

The typical species of the genus (A. reticularis) is known to exist in 
most of the geological formations from the Clinton group to the Chemung 
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group inclusive, as well as in deposits of similar age in Europe. In the 
different formations it often presents peculiarities which are sometimes 
quite charaeteristic of the beds in which they occur; so much so, that 
several of them have been described by different authors as distinct species, 
In consequence of their possessing features considered by them to be of 
specific importance. At the present time, however, authors most conver- 
sant with the subject agree in considering them only as varieties of the 
typical form: 

I have succeeded in ascertaining the existence and form of this loop in 
several different varieties of Atrypa reticularis, as well as in A. spinosa of 
HAuL, and I find that in the different varieties of A. reticularis it is sub- 
ject to considerable variations of form. If, ov further investigation; these 
differences should prove to remain constant in the several varieties, which 
J am inclined to believe they will, they may, when considered in connec- 
tion with the differences in external features and perhaps some modifica- 
tions in the form of the spiral cones, serve as guides in establishing specific 
characters in this group of shells, which has so long troubled naturalists, 
and refused to conform to divisions founded on external characters alone. 

I am aware that the practice of founding species on insufficient charac- 
ters is often more injurious than beneficial; but where species really exist 
in nature, it is well to know them, and to know the features which charac- 
terize them, however obscure they may be. It was the hope of bringing 
to light some feature in this group of shells, which might serve to deter- 
mine more positively the relations these various furm, occurring im the 
different geological deposits, bear to each other, that induced me to con- 
tinue the investigations, after discovering the existence of the loop connect- 
ing the spires, more than two years ago. I had hoped to continue them 
much further than I have yet done, previous to making known the results; 
but circumstances have made it necessary to publish them at the present time. 

The differences described below, are some of the principal ones noticed 
in the several varieties under which they are given. Of their importance, 
I leave others to judge. 

The loop was first noticed in immature specimens from the Niagara 
group, occurring at Waldron, Indiana. In the adult specimens from this 
locality, the usual form of the shell is lenticular, with the dorsal valve a 
little the most convex; the surface not very finely ribbed, but very squa- 
mose. The ribbon, or band forming the spiral cones, is wide; the junction 
of the loop with the principal ribbon is at a point distant from their 
attachment to the hinge-plate, and not far from the point of greatest width 
of the shell. The loop is strong and but moderately curved upward, with 
a broad gentle curvature. The spire, in a specimen of moderate size, con- 
sists of about twelve volutions; the cones are erect, their apices a little 
posterior to the centre of their bases. 

In the Shaly limestones of the Lower Helderberg group, we have a form 
with a very ventricose dorsal valve, the ventral being only moderately so: 
the surface is rather more finely ribbed than in the preceding variety, but 
not so squamose. In this one the ribbon is slender, and the junction of 
the loop much nearer to the hinge-plate; while the loop is extended into a 
long slender point, slightly recurved near its extremity, and reaches to 
about half the hight of the spiral cones. The cones consist vf about four- 
teen volutions, and are situated very much as those of the Waldron 
specimens are (PL. I, fig. 1). 

Besides the difference of the external characters of this variety, as well 
as of the loop and spires, there is a very noticeable peculiarity in the beak 
of the ventral valve. The entire beak, to the outer limits-of the widely 
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distant teeth, is solid; the inner face being excavated, forming a smooth, 
depressed or concave area which extends about one-eighth of an inch below 
the apex (Pt. I, fig. 2), the curvature conforming to that of the beak of 
the opposite valve, which closely fills it. (A similar depressed area is 
shown by Prof. HALL to exist in Rhynchonella increbescens.) In young 
and immature individuals, there uppears to have been a perforation passing 
beneath this depressed area; and perhaps in its earlier stages of growth 
the deltidial portion may have been of separate pieces, but in aduits it 1s 
one solid thickened mass; being, as DALMAN supposed, actually imperfo- 
rate. Ido not remember to have seen this feature in any other variety or 
species of the genus. Those of the upper rocks, of which separate valves 
are not uncommon, are always extremely thin at this point; the deltoidal 
space usually being open, from the loss of tlie deltidial plates at an early 
period of g:owth. 

In the limestones of the Upper Helderberg group, at the Falls of the 
Ohio, there occurs a form which is much larger than those of the Lower 
Helderberg limestones. The ventral valve of this variety is flattened, an‘ 
usually a little concave toward the front, aud the surface rather coarsely 
striate, especially in the upper part of the shell. In this one, so far as 
seen, the spiral ribbon is broad, the junction of the crura with it abrupt, 
and at the posterior limit of the first volution ; the loop is directed forward 
and reaches upward to some distance, but not so far as in those from the 
Shaly limestones. The volutions of the spires appear to be about fourteen 
or fifteen (Pu. I, fig. 3). 

The variety occurring so abundantly in the soft shales of the Hamilton 
group of New York, is similar to the last in form and size, the striz rather 
finer. In a very perfect individual of moderate size, the loop is not so 
much elevated in the middle as in that one; the volutions of the spiral 
cones number twenty-two, and are very closely arranged ; the attachment 
of the loop and principal band, nearly the same (PL. I, figs. 4 and 5). 
There is another variety found in rocks of this age at Independence, Lowa, 
which is often of large size and extremely ventricose on the dorsal side: 
the strize are fine, and closely arranged. In a specimen of this variety, 
the volutions are only fifteen, and the upward curvature of the loop 
very slight. P 

In Atrypa spinosa, HALL, the loop curves upward but little, and 
extends forward more than in A. retzcularis from the same beds, while the 
volutions of the spire are about fifteen. The principal distinction is in the 
form of the spiral cones, and in the ribbon (PL. I, figs. 6 and 7). One of 
the cones in the specimen used has been injured, which may have had some 
influence in producing the modifications of the apex. The form of the 
cone differs in having the upper part curved; the apex being directed 
backward, or towards the beak of the shell: the first basal volutions are 
nearly straight on their inner sides, and the anterior extremity acutely 
pointed, while the ribbon is abruptly widened near this part. 

I have been inclined to believe that the difference in the loop and spires 
mentioned above may prove to be of some value in determining whether 
these different forms are really distinct species, or only changes superin- 
duced by a difference of conditions existing at certain localities during the 
life of the animal. I have not yet carried the investigations far enough to 
satisfy myself fully of the permanency of these internal differences in 
specimens of the same type. The fact of different varieties being often 
restricted to a certain geological position is, however, good grounds for 
supposing that the peculiar internal features may also be retained. 
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The extreme form of the loop noticed in those from the Shaly limestones 
would indicate that there would also be considerable difference in the soft 
parts of the animal, from those with shorter loops; and it then becomes a 
question as to what changes these parts of a species can undergo. The 
external form of those from this position is not very unlike those from the 
Niagara group of Lockport, N. Y., except in generally being more ventri- 
cose; that one seldom becoming gibbose. From those occurring at Wal- 
dron, Ind., it varies in the finer striz, and in the inequality of the valves. 
The Upper Helderberg specimens from the Falls of Ohio scarcely vary 
externally from those of the shales of the Hamilton group of New York, 
except in the coarser strive, but very materially in the spires. 

I have not been able to examine any Huropean specimens of A. retzcula- 
ris; nor have I found any American examples of A. aspera in a condition 
to show their internal characters, unless the A. spinosa of HALL can be 
considered as of that species, which is scarcely probable. . 


NOTE. 


The foregoing article was prepared, for the Regents’ Report on the State 
Cabinet, as communicated to the Legislature April 2d; but owing to the 
delay in printing, and the amount-of material to be set up before it, it has 
been detained until the present date. During the autumn I visited several 
localities of the Hamilton group in Northern lowa; at one: of which 
(Waverly) I saw numbers of specimens of Atrypa showing sections of the 
spires, and I observed that the volutions composing the cones vary in 
number with the increase in age and size of the shell; while specimens of 
the same size have about the same number of volutions. I might also 
mention in this connection, that Prof. HALL has in his possession a small 
specimen of A. nodostriata, sent to him by Dr. RominceEr, which had 
been cut to show the spires ; but not far enough to reveal the loop; but by 
cutting a little more, | found the loop well preserved. It is comparatively 
strong, and has considerable forward curvature. The spires have only six 
volutions, owing prokably to the immature condition of the shell. 


* 


EXPLANATION OF PLATE T. 


Fic. 1. View of a specimen of Jdirypa reticularis from the Lower Helderberg group 
of Albany county, N. Y., showing the form and position of the loop and spires. 
The view is obliquely from above and behind. Enlarged. 

Fig. 2. Interior of a ventral valve; from the same position and locality as the last, 
enlarged to show the depressed area and solid beak. 

Fia. 3. Interior of a ventral valve of 4. reticularis from the Hamilton shales, 
showing the form of the beak as existing in very perfect specimens; for com- 
parison with fig. 2. The specimen is in Prof. Haxu’s collection, and the figure 
borrowed from the Pal. of N. Y., Vol. IV. 

Fia. 4. An enlarged outline figure of the first volutions of the spires with the loop 
and crura, attached to the hinge-plate. The specimen from which the figure 
was drawn is from the Falls of Ohio, and belongs to the collection of Prof. 
Haut, from whom it was obtained for manipulation. 

Fics.5 & 6. Dorsal and ventral views of a specimen from the shales of the Hamil- 
ton group of New York, showing the form of spires and loop. 

Fies. 7 & 8. Dorsal and ventral views of a specimen of Atrypa spinosa, Hat, from 
the Hamilton shales of New York, showing the form of spires and loop. Figs. 
4—8 are natura! size. 


NOTICE OF VOLUME IV OF THE PALEONTOLOGY OF NEW-YORK. 


ALBANY, December 1866. 


In consequence of the delay in the completion of the plates of this 
volume, which are to accompany the text, it cannot be issued until some 
time during the year of 1867; although about two hundred pages were 
already printed in 1865. 


The volume is entirely devoted to the BRACHIOPODA of the Upper Hel- 
derberg, Hamilton, Portage and Chemung groups ; giving essentially a 
Monograph of this class of fossils of the Devonian period. The genera are 
arranged in a certain zoological order, and the title of each plate indicates 
the formation to which the species it contains belong. 

The order adopted, and the list of genera under which species are 


described or discussed, are as follows : 


LINGULA, MERISTELLA and MERISTINA, 
Discina, PENTAGONIA, 

ORANIA, ATRYPA, 

PuHoLipops, — PsEUDOCRANIA, C@LOSPIRA, 

ORTHIS, . RHYNCHONELLA = STENOCISMA, 
STREPTORHYNCHUS, LEIORHYNCHUS, 

STROPHOMENA, LEPTOCGLIA, 

STROPHODONTA, CAMAROPHORIA, 

CHONETES, PENTAMERUS, 

Propuctus, STROPHALOSIA and STRICKLANDINIA, 
PRODUCTELLA, PENTAMERELLA, 

SPIRIFERA, GYPIDULA, 

CyRTINA and CyRTIA, AMPHIGENIA and RENSSELARIA, 
TREMATOSPIRA, TEREBRATULA, 

RHYNCHOSPIRA, CRYPTONELLA, 

NUCLEOSPIRA, CENTRONELLA, 

RETzIA, TROPIDOLEPTUS, 

ATHYRIS, VITULINA. 


The linguloid forms of this period have not exhibited the characteristics | 
of the Lower Silurian form LINGULEPIS, and are for the present continued 
under the old Genus Lineua ; of which we have in the Upper Helderberg 
group the following species : 


Lingula ceryz, 
L. desiderata, * 
D. mannt ; all new species. 


19 [ Published March 1867.] 
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In the Hamilton group we have : 


Lingula exilis, L. punctata (n.s.), 
ligea, LL. nuda (n.s.), 
iby, ligea var., L. densa (n.8.), 
L. paleformis, ibe delia (n.8.), 
LL, leana (n.8.), Ibe alveata (n.8.), 
L. maida (0. 8-), L. spatulata. 
In the Chemung group we have : 
Lingula melia, 
L. cuyahoga; both new species. 


Under the Genus Discina are the following in the Hamilton group, 


including the Marcellus and Genesee slates and the Tully limestone : 


seneca (n. 8.), 
media (n.8.), 
tullia (n.8.), 
lodensis, 
truncata. 


Discina minuta, 

D. humilis (n.8.), 
D. grandis, 

D. randalli (n. s.), 
D. doria (n.8.), 


SSSss 


In the Chemung group are : 


Discina neglecta (n.s.), 


D. elmira (n.8.), 
D. alleghania, 
D. newberryz (n. 8.). 


The Genus CRANIA occurs in a single species, the C. aurora (n.8.), in 
the Schoharie grit. In the Hamilton group are : 


Crania hamiltonia, 
C. crenistriata, and 
O gregaria, or the young of C. hamultonie. 
In the Chemung group, a single species, C. deonz, is known. 
Of the Genus PHOLIDOPS, two species, P. areolata (n.s.), and P. hamil- 
tonze, occur in the Hamilton group. 
Of the Genus Orrtuis, the following species are described from the 


Upper Helderberg group : 


| Orthis peloris (n.8.), O. similis (n.8.), 

O. lentecularis, O. cleobis (n.8.), 
O. alsus (n. 8.), O. edas (un. S.), 
O. mitis (0. 8.), O. propingua. 
O. livia, 


In the Hamilton group are the following species : 


Orthis solitaria, . O. penelope, 

O. lepida, Oa tcyclas, 

O, vanuxemt, O. idoneus (n.8.), 
O. leucosia, O. tulliensis. 
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In the Portage and Chemung groups, we have : 


Orthis carinata, O. leonensis (n. 8.), 
O. tioga (n.8.), O. thiemez, and 
O. zmpressa, O. leucosia ? 


Under the Genus SrREPTORHYNCHUS, several species heretofore described 
are referred to Strophomena (Streptorhynchus ) chemungensis, CONRAD, 
under which, as varieties, are arranged Strophomena bifurcata, S. arcto- , 
striata, S. pectinacea, and Orthis perversa (HALL); Streptorhynchus pan- 
dora (BILLINGS) ; Orthistna arctostriata and O. alternata (HALL) ; Orthis 
inequalis and O. pravus (HALL, Iowa Report). The species is extremely 
variable, having a great vertical and horizontal distribution, and appears 
under many phases. 

The Strophomena rhomboidalis (WAHLENBERG ) = S. rugosa ( RAFI- 
NESQUE ) occurs in the Schoharie grit, and is abundant in the Corniferous 
limestone, but is unknown in the Hamilton and Chemung groups. 

The Genus STROPHODONTA extends throughout the series; and two 
species, the S. demzssa and S. perplana, are found from the Schoharie grit 
to the Chemung group inclusive. The species recognized in the Upper Hel- 


derberg group are : 


Strophodonta demissa, S. inequiradiata, 
S. perplana, S. patersont, 

S. alveata, S. hemispherica, 

S. callosa, S. enequistriata, 

S. parva, S. ampla. 

S. orebristriata, 


In the Hamilton group are found : 


Strophodonta concava, 

S. perplana, CONRAD (which has been described under the names 
Strophomena perplana, S. pluristriata, and S. delthyris, Con- 
RAD; and as S. nervosa, S. crenistria, and S. fragilis, Hauu); 

S. demissa, S. enequistriata, 

S. nacrea, | S. jqunia. 


In the Chemung group are found : 


Strophodonta cayuta (n.s.), S. perplana var. nervosa, 
S. mucronata, demissa. 
S. celata (n.s.), 


In the Genus CHONETES, we find verified in a very satisfactory manner 
the observations made by Count Von KEYSERLING, in regard to the direc- 
tion of the tubes or spine-bases in the area of the ventral valve. These 


tubes are directed from the hinge-line towards the apex of the valve, and 
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parallel to the sides of the triangular fissure. They appear on the crest 
of the area as little pustules or elongated tubular spines, which may be 
either vertical to the hinge-line or directed outwards. 


In the Upper Helderberg and Hamilton groups, we have the following 


species ; 
Chonetes hemispherica, C. pusilla, 
Gi arcuata, C. seligera, 
C. acutiradiata, C. scitula, 
C. lineata, C. lepida, 
C. yandellana, C. coronata, 
C. mucronata, C: logant. 
C. deflecta, 


The occurrence of this last named species in the Tully limestone is a 
fact of great interest, carrying back the appearance of this species to a 
much earlier epoch than had heretofore been known. The species occupies a 
limited area in the Tully limestone of New-York, and is not known in the 
Chemung group within the State; though found in the sandstones of the 
same age in Ohio, and in the beds at the base of the Burlington lime- 
stone in Lowa and Illinois. 

In the Chemung group we have the recurrence of Chonetes scitula, C. 
lepida and C. setigera; with a new and remarkable species, the C. murz- 
cata, which has the apex truncated and the surface of the ventral valve 
ornamented with spines, but having the vascular markings peculiar to the 
genus. 

Under the head of Propuctus and StropHatosiA, the relations of 
these genera and of the Genus AULOSTEGEs are discussed. The Devo- 
nian species, sometimes referred to STROPHALOSIA, are shown to have a 
narrow area, but with internal vascular impressions like Propuotus. The 
absence of an area in the Genus PRODUCTUS is not uniform, as‘is shown im 
P. costatus of the Carboniferous system in America; and the same has 
been shown by Mr. Davipson to be true of P. stnuatus and P. semireticu- 
latus of Europe. 

In comparing the American Devonian forms of Productide with the 
STROPHALOSIA of the Permian system, the former have a greater width 
on the hinge-line, and in this respect more resemble typical PRopuctus ; 
while the narrow cardinal area and hinge-teeth assimilate them with Srro- 
PHALOSIA. Notwithstanding this feature, the vascular markings are like 
PRODUCTUS. 

At this epoch we have the earliest known appearance of these forms, the 


type of which becomes extravagantly developed in the Carboniferous period, 
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and, waning during the Permian epoch, is presented for the most part in 
degenerate modifications of the typical forms. Although we cannot shut our 
eyes to this fact of development to what may be termed the perfection of 
the type, and its more abrupt decline, we are either compelled to extend 
the characters of PropDuctuws so as to cover the two forms or modifications 
indicated, or else to propose a distinct designation. The latter course has 
been adopted, and the name PRoDUCTELLA is proposed for the strophaloid 
Productids of the Devonian period. 

The Subgenus PRODUCTELLA is compared as follows, in Pal. N. Y., 
Vol. Iv, page 158 : 


‘These shells differ from SrROPHALOSTIA in the extremely narrow linear 
cardinal area, greater extension of the hinge-line, more extreme arcuation | 
or ventricosity of the ventral valve in many or most of the species, and 
especially in the direction and termination of the reniform vascular impres- 
sions, which resemble those of AULOSTEGES and of some species of PRo- 
puctus. It differs from PRoDucTus in the constant presence of an area, 


hinge-teeth and sockets.”’ o" 


Under this genus are enumerated and described, from the Upper Helder- 


berg and Hamilton groups, the following species : 


Productella subaculeata, P. dumosa, 
1a navicella, iP, exanthemata, 
og shumardiana, P. tullza (n.8.), 
EF. spinulicosta, JE subalata. 
P. truncata, 
From the Chemung group, we have : 
Productella hirsuta, iP striatula (n.s.), 
PR. hirsuta var. rectispina, PR, hystricula (n. 8.), 
P. boydzi, ie costatula (n.s.), 
Be. rarispina, die costatula var. strigata, 
P, lachrymosa, lig arctirostrata, 
P; lachrymosa var. lima, IP. bialveata (nu. 8.), 
iE lachrymosa var. stigmata, P. onusta (0. S.). 
1 speciosa 


So great a number of fossils of this type, in many localities, and par- 
ticularly in the western part of the State, give a carboniferous aspect to the 
strata; and leaving out a few forms which gradually disappear in the wes- 
tern extension of the formation, the palzeozoic evidence might be regarded 
as decidedly favoring this view. The distinction, however, between Devonian 
and Carboniferous faunas is based as often upon geographical as chronologi- 


cal relations. 
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The Genus SpiRireRA is fully represented in the rocks under considera: 
tion. In the Upper Helderberg group, we have : 


Spirifera duodenaria, 


macra, 

S. raricosta and 

S. griert, occurring both in the Schoharie grit and in the lime- 
stone above; which latter likewise contains the following species. 

Spirifera gregaria, S. segmenta, 

S. owen?, S. arctisegmenta, 

S. acuminata, S. euruteines, 

S. macrothyris, S. euruteines var. fornacula, 

S. unica (n.s.), S. mannii, 

S. disparilis, S. divaricata, 

S. varicosa, ; S. jimbriata. 

S. varicosa Var., 


The last named species occurs also in the Oriskany sandstone and Scho- 
harie grit. Several of the species indicated above are known in their perfect 
condition only in the limestones of this age in Ohio and adjacent States of 
Indiana and Kentucky. 

In the Hamilton group, the most abundant and widely distributed species 


is Sperefera mucronata. In the same group are the following : 


Spirifera tullia (n. s.), S. medialis, 

S. formosa, S. medialis var. eatont, 
S. sculptilts, S. angusta, 

S. ZUCZAC, S. macronota, 

S. granultfera, S. subumbona. 

S. marcy?, 


Spirifera acuminata and S.fimbriata recur in this group; the latter is 
not uncommon. 

Several species heretofore described are indicated as doubtful, requiring 
further material and investigation. 

The Portage group has furnished only the Spzrzfera levis ; sa has 
much the general aspect of a Carboniferous form. 


In the Chemung group, we have : 


Spirifera mesacostalis, 


mesastrialis, 
S. disjuncta, with its numerous synonyms and the species repre- 
sented in a great variety of aspects ; 
S. alta (un. 8.), 
S. prematura (nN. 8.). 


The chapter on SprriFERA is concluded with some remarks upon the 
geological and geographical distribution of the species of Spirifers, the 
hinge-structure, etc. ; which havealready been published. 
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The name AMBOCGLIA is continued, being regarded as presenting sufhi- 
cient distinction from SPtRIFERA ; and in the Hamilton group are recognized ; 


Amtbocelia umbonata, 
A. preumbona. 


In the Chemung group, A. umbonata var. gregaria. 


On page 263 of the volume are some observations on the Genus CyRTIA 
of DALMAN, and Cyrtina of DAVIDSON. 

So long since as in 1858, Mr. Davipson, in his Introduction to the Study 
of the Brachiopoda, had expressed some doubts as to the value of the Genus 
Crrtia of DALMAN; and later investigation had shown that the typical 
species of that genus does not differ from SPIRIFERA. At the same time, 
some forms usually referred to the Genus CyRTIA possess a peculiar modifi- 
cation of the dental plates, with a largely developed median septum and 
punctate structure of the shell. For these forms, Mr. Davipson has proposed 
the name CyrtTINnA. All the American species heretofore referred to CyRTIA, 
and which have been reexamined, prove to belong to Cyrtina. Of these we 
have C. pyramidalis in the Niagara group, C. dulmanz in the Lower Hel- 


derberg group, and C. rostrata in the Oriskany sandstone. 


Three species are described in the present volume, from the rocks of New- 
York, viz : 


Cyrtina biplicata, from the Schoharie grit ; 
crassa (n.s.), from the Corniferous limestone ; 
C. hamiltonig, from the Hamilton group; and a variety of the 
latter from the Chemung group. 


A species from the Hamilton group in Lowa, C. curvilineata (?), is 
noticed. 

The Genus TREMATOSPIRA, proposed in Vol. 111, Pal. N. Y., and pub- 
lished in the Tenth Report on the State Cabinet, is represented in the 
Hamilton group by two species : 


Trematosrira gibbosa, 
ih hirsuta. 


The Genus RuyNcHOSPIRA is represented by only a single species, the 
R. lepida. The R. nobilis from the Hamilton group, formerly referred to 
this genus, presents some points which render its generic relations more 
nearly with TREMATOSPIRA. 

The Genus NucLEosPiRa is represented by a single species, the N. 
concinna. 


152 TWENTIETH REPORT ON THE STATE CABINET. 


The observations on the Genera ATHYRIS and MERISTELLA are as 


follows : 


GENUS ATHYRIS (M‘Coy). 


THE Genus ATHYRIS was established in 1844 by Prof. M‘Coy, upon 
certain species separated from the TEREBRATUL@; and when restricted 
according to the original types of that author, includes a very natural 
group of shells, but which nevertheless possess many external features in 
common with the later established Genera Mzrista and MERISTELLA, 
and from which the species are distinguished by important internal 
characters. 

_ The shells of the genus are variable in form, being suborbicular, trans- 
verse or elongate, subglobose or depressed, and sometimes subangular. The 
typical species are depressed suborbicular. The structure of the shell is 
fibrous ; the surface in most species is strongly marked by concentric strie, 
and some of them are strongly lamellose, with the lamelle becoming fim- 
briate or pectinate. In this aspect, as well as in general form, these shells 
have a resemblance to some of the Spirifers with short area and rounded 
cardinal extremities. The surfaces are sometimes obscurely radiatingly 
striate ; but these strize are usually subordinate to the concentric striz or 
lines of growth, and it may be doubtful whether any well authenticated 
species of the genus has conspicuous radiating strize or coste. 

The apex of the ventral valve is usually or perhaps always perforated by 
a rounded foramen, the lower side of which is formed by the umbo of the 
opposite valve. When the valves are separated, this foramen communicates 
with a triangular space which opens into the main cavity of the valve. 
This triangular fissure, which in older shells is usually occupied by the 
beak of the opposite valve, has at some time during the animal’s life been 
closed by deltidial plates. 

The dorsal valve is furnished with a strong cardinal process, the centre 
of which is often depressed and spoon-shaped, but sometimes thickened and 
convex. The crura proceed from each side of this plate anteriorly ; while 
the posterior and lateral margins become more or less thickened, or eleva- 
ted into ridges bordering the teeth-sockets. 

The muscular area is somewhat variable in form; but in the ventral 
valve it is oval or ovate, more or less flabelliform. The occlusor muscular 
imprints are marked upon the shell. and upon the cast, by a narrow elon- 
gate scar; while the divaricator muscles occupy a wider space on each side, 
and are usually strongly striated. In the dorsal valve the muscular area is 
narrow, and often divided by a low longitudinal crest or septum. The space 
outside of the muscular scars is papillose or papillose-striate, and often 
beautifully marked by vascular impressions. The spires are complicated by 
intermediate lamellee. 

The European species of AtTHyRis (A. pectinifera, A. roissyt and A- con- 
centrica), as shown by WooDWARD, DAVIDSON and others, have the spires 
complicated by accessary lamelle, which, rising from the connecting loop, 
are intercalated between the first and second turns of the normal lamelle, 
and have their extremities free. 

Although the presence of spires has been long known in the American 
species, I believe no one has hitherto shown their analogy with the Kuro- 
pean forms. In the determination of our species, however, and their rela- 
tions with MuRISTELLA, it became necessary to make a careful study of all 
the internal characters upon which generic and specific distinctions might 
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be founded; but since all the specimens were essentially solid, it has been 
a labor of no little difficulty to determine accurately the true character of 
these internal appendages. By carefully cutting down specimens of A. spzrz- 
feroides, which is very similar to the A. concentrica of Europe, the disposi- 
tion of the spiral lamellz has been found as shown in the following diagram, 
which represents only the central portion of the spirals to the end of the 
first volution. 


ATHYRIS SPIRIFEROIDES. 


Central portion of the spires. 


The origin of the crura, or point of attachment to the hinge-plate, is 
indicated in the figure at a, from which the two lamelle proceed for a short 
distance in a nearly direct line forward, but are soon bent upwards and 
recurved upon themselves as shown in the figure at b, whence they are again 
bent downwards into the cavity of the dorsal valve. From this point the 
lamellee follow very nearly a direction parallel to the external contour of 
the shell, being the exterior bands indicated by the dotted lines to c. Far- 
ther on, these become expanded and send off from each one a projecting 
process at d, and thence are united in a solid plate at e, forming the loop 
which connects the two parts of the spiral arms. It will also be observed 
that the lamelle are twisted, the exterior part at d becoming the interior 
at the point of junction of the two parts. This plate, formed by the junc- 
tion of the lamellz, is sharply bent backwards almost in the plane of the 
longitudinal axis of the shell; and thence rising nearly at right angles, 
becomes bifurcated at f, giving origin to the accessary lamelle g, which 
are recurved in a plane essentially parallel to the first volution of the spire, 
and coalesce with it at the points indicated by the dotted lines h, thus 
acting as an additional support to the primary lamelle of the spire in its 
first volution. The lamellz are represented as cut away at 2, showing but a 
single volution. The remaining portions of the spires consist of simple volu- 
tions arranged in a conical form. 


Under this genus we have the Athyris spiriferoides, an abundant and 
widely distributed form in the Hamilton group; and the Athyrzs vittata, 
occurring in the limestone of the Upper Helderberg group; and also in the 


Hamilton group of Lowa. 
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The internal spires of this species, in their first volution and in the acces- 
sary lamelle, are quite distinct from those of A. spzrzferozdes. The accom- 
panying figure is an illustration of the first volution of the spires, with the 
accessary lamellee. 


ATHYRIS VITTATA, 


Central portion of the spires. 


The bases of the crura are shown at a, and these projecting a short dis- 
tance forward make a somewhat abrupt retral curve, turning back in the 
direction indicated by the dotted lines 6; and thence descending into the 
cavity of the dorsal valve, follow essentially the curvature of its outline, 
as indicated at c, to a point anterior to the middle of the length of the spi- 
ral curve. Here the branches of the loop are given off at d; and these pro- 
jecting vertically into the cavity, are turned abruptly forward, and beyond 
the dotted line, form a solid pointed plate which projects far towards the 
anterior limits of the spires at e. The posterior portions are produced back- 
wards, and gradually ascending, continne parallel and in close proximity as 
far as f, where they diverge, sending off a fillet on each side which at g 
assumes the curvature of the normal lamellze of the spire, following the 
same course into the cavity of the valve, and extending forward to the 
origin of the process forming the loop, they are united to the proper spiral 
lamellee at 2, which then continue simple as shown in their extension to 2. 


A second species in the Hamilton group is the Athyris cora. In the Che- 
mung group, we have the Athyris angelica and the A.? polita. 

The Genus MERISTELLA, separated from ATHYRIS on account of its 
different external characters and muscular impressions is represented as 


follows : 


Meristella nasuta, in the Schoharie grit and Corniferous limestone ; 


ae eat in the Corniferous limestone ; 
M. barrisi, 

M. haskinsa, | in the Hamilton group ; 

M. rostrata, 

M. meta (n.8.). 
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In the Chemung group, this type is feebly represented by some casts of 


an undetermined species. 

The Meristella unisulcata of the Corniferous limestone is referred to the 
Subgenus? PENTAGONIA of CozzENs, and its varieties of form illustrated. 
The species is of rare occurrence in the Hamilton group. 


The reéxamination of the shells of this group has developed some farther 


knowledge of their internal structure. 


The general observations upon the Genus MrerIsre.ia are as follows : 


The shells of this genus are oval, ovoid or suborbicular, elongate or 
rarely transverse; valves unequally convex, with or without a median fold 
or sinus; beak of the ventral valve often with a circular foramen, and 
incurved over the umbo of the dorsal valve. Area none; valves articulating 
by teeth and sockets; surface smooth, or with fine concentric lines of 
growth, and with very fine, indistinct or obsolete, radiating strie. 

The interior of the dorsal valve is marked by the presence of a strong 
hinge-plate or cardinal process; and from the base of this proceeds a thin 
longitudinal septum, which often extends for half the length of the valve. 

The interior of the ventral valve shows a triangular fissure below the 
beak, which joins a semi-circular perforation at the apex. At the base of 
this fissure are two strong teeth, which extend in tue thickened or slender 
plates to the bottom of the cavity, and curve around the upper part of the 
muscular area, which is broadly triangular or ovate. 

There is sometimes a thickening of the shell at the base of the rostral 
cavity, which abruptly limits the muscular impression; but there is neither 
septum nor rudiment of one as in MERISTA. 

In well-preserved specimens of M. haskinsz, where the apex is not too 
closely incurved, the ventral beak has a circular foramen, and the triangu- 
lar space below, which is usually filled by the beak of the dorsal valve, is 
closed by two deltidial pieces anchylosed in the centre. The latter feature 
has been observed in M. barrisz, and probably existed in all the species at 
some period of their growth. 

The study of the interior has shown that the thickened bases of the 
erura extend forward for a short distance, or bend abruptly to the ventral 
side, but recurving, descend into the cavity of the dorsal valve, following 
its contour and that of the ventral valve in their succeeding volutions. In 
the bottom of the dorsal valve, the lamelle, in the course of the first volu- 
tion, are united by a loop which is produced by the extension of a slender 
process from the band on each side, and these are united at a greater or 
less distance from their origin. Beyond this junction the parts of the loop 
again divide, and each one is produced in a curving band which arches for- 
ward on the ventral side, arid thence returning is reunited to the sides of 
the loop at or near the junction of the parts before noticed. 

These features are illustrated in the accompanying diagram; fig. 1 being 
an oblique lateral view of the central portion of the spires, and fig. 2 a 
view of the same parts from the dorsal side. 


ie 
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MERISTELLA ARCUATA. MERISTELLA ARCUATA 


Showing the first volution of the spires, with loop, etc. . Dorsal view of the central parts of the spiral lamella. 


In these figures, a indicates the origin of the crura; 6 the recurvation 
of the lamella, which may be as represented, or with a simple retral bending 
without recurving upon itself in some species; ¢ is the continuation of the 
lamelle, which at d give off the processes forming the loop, and these 
become united at e and continue simple to f, where they bifurcate and con- 
tinue in the direction g, returning again to the centre, and reuniting with 
the loop at A, or near the junction of the two parts before mentioned. 

These characters of the spires and loop have been observed in the M. 
levis, M. arcuata and M. princeps of the Lower Helderberg group, and in 
the M. barrist of the Hamilton group; while the M. nasuta presents a 
slight modification in the extension of the parts of the loop, which ally it 
more nearly with ATHYRIS. 

When compared with the spires of ATHYRIS as shown in the figures 
already given under that genus, as well as the illustrations of DAVIDSON 
and other authors, the differences are obvious. The parts of the loop in this 
genus, instead of curving forward and there uniting and turning backward 
and bifurcating, to form the accessary lamelle, are continued from their 
origin obliquely backwards into the cavity of the ventral valve, and, then 
recurving upon themselves, are reunited laterally; while in ATHyYRIs they 
are intercalated between the first and second turns of the spire, and coalesce 
with the lamelle of the latter. 

At the same time, an examination of the Niagara species referred by me 
to the Genus MERISTELLA presents a different condition of the interior, 
and shows the lamella of the spires united by a simple loop only. 

This feature is illustrated in the accompanying diagram, which represents 
a single turn of the spiral lamelle, from their origin at a, to 2 where the 
bands are cut off. The thickened bases of the crura are represented at a; 
b is the point of recurvation, ¢ the continuance of the lamellee in the dorsal 
cavity, and d the expansion on the inner side into long processes which 
unite at e, forming the loop. 
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MERISTELLA (MERISTINA) MARIA. 


Showing the first volution of the spiral lamelle.’ 


The same characters have also been observed with equal distinctness in 
M. nitida of the Niagara group. In neither of these species is there any 
indication of accessary lamelle as in ATHYRIS, nor evidence of the exten- 
sion of the loop beyond the point e; and we are therefore induced to believe 
that the simple character of the spires in these forms will constitute another 
distinction, which may conveniently be termed MmrIsTINA. 


The Genus ATRYPA, as applied to forms strictly congeneric with Atrypa 
reticularis, embraces but few species, and these are regarded by some paleeon- 
tologists as merely varieties of still fewer species. 

In this volume, the Atrypa impressa of the Schoharie grit is continued 
as a distinct species : although resembling the A. retecularis in general 
features, it presents a wide departure from the forms of that type in other 
strata; and if we are to regard these varieties as due to physical causes, 
the nature of the sediments, ete., then there is reason to believe that in 
other instances the same physical influences have produced changes which 
are recognized without hesitation as of specific value. 

The Atrypa reticularis, in its various phases, occurs in the Corniferous 
limestone, the Hamilton and Chemung groups. 

The Atrypa spinosa (HALL), or Atrypa aspera (SCHLOTHEIM), is 
recognized as a very distinct and well-marked species, occurring in the 
Corniferous limestone, Hamilton and Chemung groups. In the Hamilton 
group it is more abundant and better preserved than in any other forma- 
tion ; and occurring in the same beds with A. retecularzs, it never approaches 
that one in character; there is no difficulty in distinguishing the one 
from the other; and the same is true of these forms in the Chemung group. 
It is also observed that the same distinction between these species exists in 
Tllinois and Iowa. 

The Atrypa hystrix of the Chemung group is likewise regarded as a dis- 
tinct species, though possessing many features of an extravagant A. spinosa. 

A species of ATRYPA, closely resembling the A. marginalis of DALMAN, 
occurs in the Corniferous limestone. This species, Atrypa pseudomarginalis, 


is of rare occurrence in the rocks of New-York. 
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While this volume has. been going through the press, Mr. R. P. Wurr- 
FIELD has made examinations of the internal appendages of several 
forms of ATRYPA, and has found that the short processes, usually repre- 
sented near the base of the crura, do actually unite, forming a loop which 


connects the spires, as shown in the accompanying figure. 


ATRYPA RETICULARIS. 


From collections made in Iowa during the geological survey, and from 
others more recently made, in different places in that State, by Mr. R. P. 
WHITFIELD, at points more than a thousand miles west of New-York, we 
learn that in all localities the distinction between Atrypa reticularis, or its 
representative, and the associated species, is more strongly marked than in 
the eastern collections, and there is nowhere any indication of a gradation 
from the one to the other. At Waterloo, in beds which are apparently of 
the age of the Upper Helderberg group, there occurs a form with distinct 
narrow plications, a regularly convex dorsal valve, and a flat or concave 
ventral valve. It is not very unlike a strongly plicated form from Refrath 
in Germany, or approaching A. zmsquamosa of SCHNUR. 

At Independence and Waverly the specimens resemble the finely plicate 
Atrypa prisca from Refrath, with the margins compressed, the dorsal valve 
very convex, and the ventral valve flattened or concave towards the margin. 
They have very conspicuous concentric lamelle. Some of the specimens are 
two and a half inches in diameter, and the volutions of the internal spires 
vary from twelve to twenty according to the age of the shell. 

The Atrypa aspera, or its representative, in the beds at Independence 
and Waverly, has the dorsal valve very gibbous, with the ventral valve 
nearly flat or concave towards the margins. In the higher beds at Rockford 
there is a form, in which the valves are more nearly equal in convexity, 
the plications fewer, and the shell has the aspect and character of A. hystrzz 
of the Chemung group in New-York. We are able, therefore, in the rocks 
of this age. to recognize over a wide area four varieties of form and surface 
marking which are pretty constant, two of which may be referred to the 


type of A. aspera and two to that of A. retecularzs. 
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A single species of Ca@Lospira occurs in the Corniferous limestone, 
_ which, so far as known, possesses no characters differing from Ce@lospira 
concava of the Lower Helderberg group. 

With this genus are concluded all the genera bearing calcified spires : 
these appendages, though probably possessed by some of the following 
genera, were doubtless fleshy or cartilaginous organs, and have not been 
. preserved. 

Under the Family RHYNCHONELLIDZ, the species usually referred to 
the Genus RoyNCHONELLA are shown to differ from recent species referred 
to that genus; while at the same time the internal structure and appen- 
_ dages of the typical species of the genus (A. /ozza) remain unknown or unil- 
lustrated. Under these circumstances, the name STENOCISMA, proposed by 
Mr. Conrap in 1841, is revived, and applied to most of the rhynchonelloid 
forms of the rocks under consideration. Since, however, RHYNCHONELLA 
has come to be so well known, and many of the species have been described 
under the generic designation, the name is still retained. The following 


species are recognized in the Corniferous limestone : 


Rhynchonella (Stenocisma) tet hys, 


66 ‘< bzllengsz (in place of R.thalza of BILLINGS; 
name preoccupied) 

‘ “ carolina (n. 8.), 

<< ? sc ? TOYyand (0. 8.). 


In the Hamilton group, we have : 


Oe gl ate (Stenocesma) horsfordi, 


“ sappho, 
a 66 congregata, 
‘6 ‘c prolifica (n. 8.), 
“é ‘ dotis (n. 8.), 
“é “6 carica (N. 8.). 


From the Chemung group the following species are described : 


Rhynchonella (Stenocisma) eximia, 


66 ‘6 stephant (n.38.), 
“ «¢ duplicata, 

66 “e contracta, 

“ “6 orbicularis, 

“6 ‘6 sappho var. 


The Rhynchonella venustula —= R. cuboides ? and R. subcuboedes of former 
reports is left under the Genus RHYNCHONELLA, though with doubt regar- 
ding its true relation. This species is known only in the Tully limestone, 


and occupies a very restricted vertical range. 
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The Genus Le1oRHYNCHUS is retained for such forms as L. limitaris 
and L. quadricostata, which present, among other distinguishing features, a 
division or bifurcation of the plications on the mesial fold and sinus. The 
species recognized as belonging to this genus are L. limitaris, L. mysia (n.s.), 
L. quadricostata, L. multicosta, L. tris (n.s.), L. kelloggi (n.s.), L. sinua- 
tus (n.s.), L. mesacostalis, L. globuliformis, L. dubius (n.s.). 


Under the Genus Leprocatta, the L. acutiplicata is the only species 
recognized. — 

The Genus CAMAROPHORIA has been observed in a single smooth spe 
cies, the C. eucharzs, from the Upper Helderberg limestones. 

Some of the pentameroid forms, heretofore referred to the Genus PEN- 
TAMERUS, are placed under new genera, on account of certain peculiarities 
of their internal structure. The reasons for this course are given in the fol- 


lowing observations on the Genera PENTAMERUS, PENTAMERELLA, ete. 


OBSERVATIONS ON THE GENERA PENTAMERUS, PENTAMERELLA, 
STRICKLANDINIA, ANASTROPHIA, AMPHIGENIA, RENSSELARIA, 
etc. 


THE Genus PENTAMERUS was proposed by Mr. SowERBy in 1813, to 
indicate the peculiar internal structure of P. knzghtz, which is the type of 
the genus. DALMAN™, objecting to SOWERBY’s name, on the ground that the 
shell was not five-chambered, proposed the name GYPIDIA as a substitute ; 
but the latter has not been adopted by naturalists. 

Since that time, much information has been obtained regarding the dis- 
position of the internal parts of the shells of this genus, through the labors 
of the European palzeontologists DE VERNEUIL, King, BARRANDE, M‘Coy, 
Surss, Davipson, SALTER and others. In the meantime, however, other 
species have been referred to the genus, which, having the general external 
characteristics of PENTAMERUS, still possess features that render their 
union with that genus incompatible; and farther study has shown the 
necessity of separating them. Among the Huropean forms which are regar- 
ded as strictly referable to the genus, are P. knighta (Sow.), P.vogulicus 
(DE VerR.), P. galeatus (Daum.), P. siebert ( Von Bucw), P. pelagicus 
(Bar.), and P. optatus (Bar.); while P. oblongus and P. lens have the 
characteristic features of the genus less conspicuous, the exterior being 
smooth and the form less rotund. Pentamerus liratus and P. microcamerus 
have a straight hinge-line and distinct area. 

In 1859, Mr. BrLuin@s proposed the separation of certain forms from 
the typical PENTAMERUS, under the name of STRICKLANDIA (STRICK- 
LANDINIAT), which he describes as follows : 


GENUS STRICKLANDIA = STRICKLANDINIA ( Bitttncs). 


‘‘GENERIC CHARACTERS. Shell usually large, elongate oval, transversely 
‘* oval or circular, sometimes compressed : valves nearly equal; a short 


* Petrefacta Suecana, in Konigl. Vet. Acad. Handl., 1827. 
+ In consequence of the name being preoccupied in botany, Mr. BILLINes has proposed to change 
to STRICKLANDINIA. 
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‘*‘ mesial septum in the interior of the ventral valve supporting a small 

‘ triangular chamber beneath the beak as in PEnTAMERUS. In the dor- 

‘sal valve, no longitudinal septum, spires or loop; the whole of the 

‘« internal solid organs consisting of two very short or rudimentary den- 

‘‘ tal plates, which, in some species, bear prolonged calcified processes 

‘‘ for the support of the cirrated arms. In all the species, the ventral 

‘* valve has an area more or less developed. 

* * * * * * * 
‘‘This genus includes three English species, which have been long known 

‘* under the names of Pentamerus lens, P. liratus and P. levis. All these, 

‘Cand the three Canadian species, abound in rocks of the age of the 

Middle Silurian, such as the Llandovery rocks of Sir R. Murcuison, 

‘‘ and the Clinton and Niagara groups of the New-York geologists. No 

“‘ species have as yet been found either above or below the Middle Silu- 

*¢ rian. On the other hand, the Genus PENTAMERUS occurs more or less 

‘‘ frequently in all formations from the Black-river limestone to the 

** Devonian inclusive.” 

The European Pentamerus liratus undoubtedly belongs to a genus dis- 
tinct from P. knightz, having a straight hinge-line, an area on the ventral 
valve, with a sensible mesial depression and corresponding elevation on the 
opposite valve. The species has lhkewise a short septum, and supports a 
small triangular pit in the ventral valve; while in the dorsal valve the 
hinge-plate is divided, and the parts are extended in long lamellz into the 
interior of the valve. The Pentamerus microcamerus, M:Coy (= Spirifera 2 
levis, SOWERBY ), belongs also to the same group, having a straight hinge 
and narrow area, with a short \/-shaped pit; characters unlike those of 
true PENTAMERUsS. At the same time, the Pentamerus lens and P. levis, 
which. are, by Mr. BILLINGs, united with P.dzratus under the Genus 
STRICKLANDINIA, appear to me to differ very widely from that species. 
They have no area, in the proper acceptation of that term, and the hinge- 
line is not extended. In the ventral valve, the long \/-shaped pit is sup- 
ported on a septum which sometimes extends for nearly half the length of 
the valve. Moreover, the dorsal valve in the American species, P. oblongus, 
is marked by the presence of very extended lamelle, which are united at 
their origin and spread laterally till their free margins meet the correspon- 
ding margins of the lamellz forming the \/-shaped pit in the ventral valve; 
and running parallel with it for nearly its entire length, they then become 
vertical, and are continued as far as the middle of the length of the valve, 
where their extremities apparently become free. In these features, there is 
no essential difference between P. oblongus and P.knightz or P. galeatus. 

In Pentamerus lens, or a closely allied form, from Anticosti, the dorsal 
valve possesses similar characters, and there is no area on the ventral 
valve. Restricting the designation to such forms as P. Liratus and P. micro- 
camerus among the Kuropean species, there is good ground for the separa- 
tion; but the other species do not appear to me congeneric. Through the 
kindness of Sir W. HE. Logan, I have been permitted to examine the 
American species of STRICKLANDINIA, S. gaspensis, S. canadensis and 
S. anticostensis (BILLINGS), and also the species referred to the Kuropean 
P. lens. The first two appear to me to be congeneric with P. liratus, and 
do possess the characters of the genus as described. Limiting, therefore, 
the application of the term as here indicated, I think we have a well-marked 
genus, which, typified by the species above named, may also include others 
heretofore referred with doubt to SprIRIFERA. I conceive, however, that 


91 Published March 1867. 
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our appreciation of generic limitations will not be enhanced by including 
under the same term the P. dens and P. oblongus = P. levis. . 

Though at first restricting the genus to the Middle Silurian formations, 
Mr. Brua1nGs has, at a later period, included under STRICKLANDINIA the 
Pentamerus elongatus of VANUXEM = Rensseleria elongata (HALL), a 
Devonian species. This form was first placed under PENTAMERUS, from its 
resemblance to P. oblongus; and I finally referred it to RENSSEL@MRIA, 
from the generally similar shape, similar muscular impressions of the dorsal 
valve, and the prismatic or punctate texture of the shell; having at that 
time an imperfect knowledge of the interior structure of the ventral valve. 
Now this species has no area on the ventral valve; but it has a \/-shaped 
pit supported by a septum precisely as in PENTAMERUS; while both the 
muscular impression of the dorsal valve, and the structure of the hinge- 
plate, are precisely the same as in RENSSEL@RIA. I cannot see, therefore, 
upon what good ground this shell should be associated with P. liratus, 
P. gaspensis, P. canadensis and P. anticostensis, which have a straight 
hinge-line, an area on the ventral valve with a septum supporting a short 
\/-shaped pit, a different muscular imprint and hinge-processes of the dor- 
sal valve, and a fibrous or lamellose structure of shell, and are otherwise 
externally marked in a very characteristic manner. 

I have taken some pains to bring together specimens of P. (f.) elongatus, 
and we have now the means of knowing its real characters to a very conside- 
rable extent. As before observed, the dorsal valve presents all the charac- 
teristics of RENSSEL@RIA in its hinge-structure and muscular impressions : 
there is the same narrow foramen beneath the hinge-plate, a pedicle-opening, 
and the filling of this is preserved in several specimens of the casts; while 
this portion of the separated valve shows the same features in a most une- 
quivocal manner, and it is quite impossible to point out any characters by 
which it may be separated from the same part of the shellin RENSSELARIA. 
The crura are free from near their origin, and have been traced for some 
distance within the cavity, and gently curving to the ventral side; but their 
termination is unknown. When, however, we examine the hinge of the ven- 
tral valve, we find a modification of the dental plates, which are prominent 
in RENSSELARIA (as shown in fig.3 g, 4 & m, Plate cv111, Palzeontology 
of New-York, Vol. iii), but which are here produced anteriorly and united 
at their dorsal margins. The incipient septum in the bottom of the valve of 
RENSSELZRIA becomes developed, and sustains the united bases of the 
dental plates; and we have the \/-shaped pit and central septum of 
PENTAMERUS. 

In the separated valves of this species, the margins of the triangular 
fissure of the ventral valve are as clearly defined, and as free from area, as 
are the valves of ATHYRIS or MERISTELLA. 

Generic significations must have some limit, and we cannot consent to 
unite three so widely differing and well-marked types as P. lératus, P. gas- 
pensis, etc. with P. oblongus and P. lens on the one hand, and P. elongatus 
on the other. 

There is also another type usually included under the Genus PENTAME- 
RUS, which may be separated with advantage. This one is represeuted by 
P. reversus (Bituinas), P. verneutlt and P.interplicatus (HAL), ete. In 
these forms the relation of the valves, as in typical PENTAMERUS, is 
reversed, and the interior structure presents other important differences. 
For these I shall propose the name of ANASTROPHIA. 

There is still a farther separation required among the pentameroid forms, 
or an extension of the characters of the genus. The Pentamerus occidentalis 
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of the lowa Geological Report presents externally a depressed dorsal valve, 
with a median fold on the lower valve; while there is a distinct area bor- 
dering the fissure, and this area is vertically striated as in many of the 
Spirifers. The ventral valve has the trough-like pit, formed by the junction 
of the lamelle, greatly extended and extremely incurved, and the dorsal 
lamellze or crura are divergent and present some peculiarities. 

It is doubtless unsafe to base a distinction of genera upon external 
characters alone; and even with a partial knowledge of the interior struc- 
ture, we may be misled, but this group of shells presents itself to us under 
an aspect that will admit of the following arrangement : 


1. Pentamerus proper, having rotund or gibbous forms, with the ventral valve 
prominent in the middle, and the dorsal valve flattened or depressed towards 
the front; lamellze of the dorsal valve distinct : P. knight, P. galeatus, 

_ P. pseudogaleatus. 

2. Hlongate forms with the valves subequally convex, lobed or subsinuate ; inter- 
nal structure essentially as in P. knightw, and of which P. oblongus, P.lens? 
are typical forms. 

3. Forms ovate, more or less rotund, with a sinus on the ventral valve and a 
mesial fold on the dorsal valve; internal structure of the ventral valve as 
in P.knightw. Dorsal valve with the crura or lamellz of the hinge-plate 
conjoined so as to form a separate trough-shaped cavity, which unites with 
the inner surface of the valve; a narrow area on each side of the fissure, 
and a flattened space or false area along the cardinal margin of the valve. 
P.aratus and P.papilionensis are of this type. Genus PENTAMERELLA. 

4. Forms more or less elongate, lobed or with mesial fold and sinus; hinge with 
an extended area on the ventral valve : internally a short \/-shaped pit in 
the ventral valve supported by a septum. In the dorsal valve, the crura are 
free almost or quite from their origin (as in SPIRIFERA), and forming no 
vertical lamella. P. liratus and P.microcamerus are Kuropean forms of this 
type = the Genus SrrickLaNnpinia of Bituines; of which S. canadensis, 
S. brevis, S. gaspensis and S. anticostensis are characteristic forms. 

5. Short gibbous or ventricose forms; the ventral valve much the larger, with 
or without mesial fold, a large fissure, and elongate much incurved trough- 
shaped pit. Dorsal valve depressed in front : an area on both valves; that 
of the ventral valve striate as in SPIRIFERA : lamellze of dorsal valve sepa- 
rate and diverging. Genus GypipuLaA, of which G. (P.) occidentalis and 
G.leviusculus are types. 

6. Rotund or gibbous forms, with the valves, as in ordinary PENTAMERUS, 
reversed. The ventral valve is the smaller, gibbous in its upper part, 
depressed or sinuate below, with the \/-shaped pit sessile for nearly its 
entire length; a small flattened space on each side of the fissure. The dor- 
sal valve is ventricose, larger than .the ventral, with prominent umbo. The 
hinge-plate is extended in gradually converging vertical lamellze which are 
joined to the shell throughout their length, while the crura are extended 
into the cavity in thin free lamellae. Genus ANAsTROPHIA*, of which Pen- 
tamerus verneulu, P. interplicatus and P. reversus are types. 

7. Forms elongate, not lobed. Ventral valve with connected dental lamelle, 
forming a trough supported on a septum. Dorsal valve with free crura : no 
area. Shell-structure punctate. Genus AMPHIGENIA :. Type Pentamerus 
elongatus (VANUXEM) = Amphigenia elongata. 


These modifications of a type, of which, until recently, but two genera 
have been recognized, are well marked in nature, and they seem to me to 
demand some farther recognition than that of subordination to the Family 
RuyYNCHONELLID4. I shall therefore propose the Family PENTAMERID& 


* JT am aware that Mr.SHALER, of the Museum of Comparative Zoology at Cambridge, in a Bulle- 
tin of that Institution, has proposed the name BRACHYMERUS for these forms; but since that name is 
preoccupied for a genus of COLEOPTERA, it cannot.be adopted in this relation; and my own determi- 
- nation of the generic distinction of these forms having been made long since, I shall adopt the name 
proposed above. 
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to include the genera above enumerated, as well as the Genus CAMARO- 
PHORIA, and probably TRIPLESIA and some of the species of CAMARELLA*, 
and perhaps also the Genus Gyprp1a of DaLMAN, making G. conchydiwm 
the typet. In this arrangement, it appears to me that we have a well-marked 
family of BracHIopoDA which has existed from the earliest paleeozoic 
epoch, and has continued throughout the entire series to its close. 


Under the Genus PENTAMERELLA are placed P. arata (= Pentamerus 
aratus), P. papilionensis (= Pentamerus papilionensis), P. micula (u.s.), 
P. obsolescens (n.s.), and P. dubia (= Spirifer dubtus, HALL, Thirteenth 
Report on the State Cabinet). 

The Genus GYpIDULA includes G. occtdentalis (= Pentamerus occiden- 
talis, TIAL, Geol. Report of Iowa), and G. deviuscula (n.s.). 

The term AMPHIGENIA is proposed to include the original Pentamerus 
elongatus of VANUXEM, which possesses characters unlike any other genus 
of the pentameroid family; the A. elongata, and a variety wndulata. The 
species formerly described as swbtr¢gonalis appears to be only a variety of 
the A. elongata. 

The Genus RENSSELARIA is recognized with doubt, and a single species, 
Rh. ? johanni, is noticed from rocks of the age of the Upper Helderberg 
group in lowa. 

The Genus TEREBRATULA is recognized in the following species : 
T. lens, T. sullivanti (n.s.), T. harmonia (n.s.), T. remingeri, T. elia (n.s.), 
T. gucunda (n.s.), T. navicella (n.s.), T. simulator (n.s.). 

It has been found necessary to preserve the generic term CRYPTONELLA 
for some of the species originally placed under that genus, as will be seen 


from the following citation, pages 892 and 393 of the volume. 


GENUS CRYPTONELLA (Hatt, 1861). 


SHELLS equilateral, inequivalve, elongate, oval or ovoid; valves unequally 
convex, without median fold or sinus, or with this character moderately 
developed and principally towards the base of the shell. Ventral valve 
with beak extended or incurved, perforate ; foramen terminal, the lower 
side formed by two small triangular deltidial pieces, or, in their absence, 
by the umbo of the opposite valve. Shell-structure finely punctate. Sur- 
face smooth, or with concentric strie. Valves articulating by teeth and 
sockets, the dental lamellee of the ventral valve extending downwards 
into the cavity of the shell. The muscular impressions in the dorsal 
valve are strongly marked above, and extend in two narrow separated — 
impressions more than halfway to the front of the shell : the ventral 
cast shows elongated muscular and vascular impressions. 


* T cannot recognize the rhynchonelloid typical species of CAMARELLA as congeneric with many 
of those more recently placed under that genus by its author. 

+ In the revision of the PENTAMERID&, I am by no means sure that the Genus GyPprpia will not 
be recognized. I have under consideration at the present time an American species of similar external 
character, presenting certain modifications of the hinge-plate in the dorsal valve, which will require 
a distinct designation. 
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‘The species of this genus are more elongate than Murista and Mzrt- 
STELLA, and those now known are less distinctly marked by mesial fold 
and sinus; while the beak is more attenuate, often a little flattened, and 
rarely so closely incurved, as in the genera cited. The punctate structure 
of the shell is a distinguishing character. 

This genus was first described as above cited, and figures of the exterior 
form and of the interior of the valves were given in the Fifteenth Report. 
The results of some farther investigations were given in the Sixteenth 
Report, and an illustration of what was supposed to be the internal appen- 
dages of the shell. About the same time it was discovered that some pune- 
tate shells of the same general form possessed the loop of TEREBRATULA 
proper; and it became a matter of great interest, and still greater difficulty, 
to determine the internal structure of the species. I had referred to this 
genus the Terebratula lens, T. lincklent, T. rectirostra and T. planirostra, 
species described in a preceding report. Having ascertained that the inter- 
nal loop in Centronella glans-fagea is essentially similar to that of C. julia 
{WINCHELL ), a species having the external form of CRYPTONELLA, [I 
supposed it possible that the two genera might be merged into one. Since 
that time, I am not aware that any farther investigations have been made, 
tending to throw lght upon this subject. 

It has therefore appeared to me very desirable to learn, if possible, the 
internal structure of any one of those species which I originally referred 
to the Genus CRYPTONELLA. Of two of these, C. rectérostra and C. plani- 
rostra, I have fortunately been able to obtain an exposition of the form 
and structure of the loop, as will be shown in the illustrations of the 
species. 

The crura have the general form of those in WALDHEIMIA, extending 
in a long recurved loop, with long processes descending into the ventral 
valve, between which and the apex of the shell the crura are united by a 
transverse band, differing in this respect from that genus, while the muscu- 
lar impression and extended beak offer other distinctions. 

I have thought it desirable, therefore, to continue the name CRYPTO- 
NELLA to include these two authentic species; while the other two species 
are included under it from their general form. 

I have continued the Terebratula lens under that genus, without knowing 
its internal structure, but from its external similarity with those which 
have proved to belong to that genus. 

These investigations have clearly shown how difficult, or even impossible, 
it is to refer to their proper generic relations these fossils from external 
form and character alone. 


The following species are retained under this genus : Cryptonella rectz- 
rostra, C. planirostra, C. iphis (n.s.), C. ? linckkenz, and a doubtful form, 
Cryptonella (Terebratula). eudora, from the Chemung group. 

Under the Genus CENTRONELLA are described the C. glans-fagea, C. 
alveata, C. impressa and C. glaucia (un. 8.). 

A farther study of the Genus TROPIDOLEPTUS has revealed certain fea- 
tures of internal structure, which seem to ally it with the Terebratulide. 


The typical species of this genus is a concavo-convex shell, having the 
general form of LEPTH&NA and STROPHOMENA, and was originally described 
by Mr. Conran as Strophomena carinata. It differs from all the genera of 
Strophomenidze in both external and internal characters, and, for tuese 
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reasons, has been separated. The shell is externally strongly ribbed, and 
the texture is finely punctate throughout its substance. The ventral area is 
well defined, narrow and. linear. The fissure or foramen is very large and 
wide, and is excavated above the area line, coming quite up to the beak, 
and sometimes even including the apex which is worn away or absorbed. 

The teeth, which are a little separated from the margins of the foramen 
and not continuations from it, are strong and thickened below, while they 
are deeply crenulated on the summit and exterior margins. There is a nar- 
row low median ridge in the cavity of the valve; and the divaricator mus- 
cular impressions have not been satisfactorily observed. 

The dorsal valve has a narrow area, and a wide and strong cardinal pro- 
cess which nearly or quite fills the foramen of the opposite valve. This 
process is often simple exteriorly, above the limit of the smooth or striated 
pseudo-deltidium which covers it near the hinge-line; but just within the 
valve it is broadly grooved in the middle, usually with two small deep pits 
just within the external smooth callosity, and on each side there is a groove 
and accessory lobe, frequently not conspicuous. The divisions made by the 
median groove diverge and terminate below in obtuse processes which have 
some similarity with the bases of crural processes in ORTHIS, but have 
more analogy with the Terebratulidee. These processes are sometimes clearly 
broken at their termination, but are often smooth as if the roughened sur- 
face had been cicatrized during the life of the animal. Below these forks of 
the process there is a narrow median crest or septum which reaches beyond 
the middle of the valve, and sometimes nearly to the front. From the limbs 
of the thickened divergent processes there proceed slender crura, which, at 
first bending slightly outwards, send off a short spur into the ventral cavity 
and are thence directed forwards, and gently curving, join the median crest, 
to which they are attached, forming a loop of peculiar character. The occlu- 
sor muscular impressions have rarely been seen with any degree of distinct- 
ness; but the depressions just at the termination of the crural processes, 
and on each side of the median ridge, are striated ; and this striation often 
extends in a wide flabelliform expansion, probably due to vascular impres- 
sions. Towards the margin, the interior of both valves is strongly pustulose. 

The accompanying wood-cuts illustrate the parts referred to above. 


Fia4. 1. 
Interior of the dorsal valve. 


j. Cardinal process. 

b. Crenulated teeth-sockets. 
c. Crural processes. 

1. Loop. 

‘s. Septum. 
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Fi4. 2.. 


Longitudinal section of the dorsal valve. 


j. Cardinal process. 
b. Tooth-socket. 

c. Crural processes. 
lL. Loop. 

s. Septum. 


In the punctate texture of this shell, it differs from either of the Genera 
LEPTANA, STROPHOMENA or STROPHODONTA; but this might not be an 
objection to admitting TROPIDOLEPTUS into the family, were the other 
characters coincident. The area is longitudinally striated, and presents a 
different aspect from any of the STROPHOMENID, but has analogy with 
some of the Orthides. The teeth are not extensions of the lamellz bounding 
the foramen, but distinct from it and deeply crenulate or lobed, and inserted 
into corresponding crenulate sockets in the dorsal valve. The form of mus- 
cular impressions, so far as known, is not very dissimilar to those of StRo- 
PHOMENA or ORTHIS. 

In comparing the form of the cardinal process and its appendages, we 
shall find it almost entirely similar to that of Leproc@ Lia, as shown in 
two authentic species (L. flabellites and L. fimbriata), and the muscular 
impression of the ventral valve is quite like that of the same species. 

The exterior extremity of the cardinal process presents considerable 
variety of aspect, when a large number of individuals are examined. In 
some of them this part, if stripped of the external callosity of pseudo- 
deltidium, would have the main process bilobed, with a sinus a little below 
the apex, and an accessory lobe on each side similar to some of the species 
of PRODUCTUS. 


The T. carinatus is the typical species of the genus. A western form has 
been described under the name T. occzdens. 

The relations of the Genus ViTULINA are not fully established. The 
shell-structure is punctate, with a papillose surface, a high area on the ven- 
tral valve, with a large triangular fissure. The genus embraces a single 


species, the Vetulena pustulosa. 


Norrt.—At the time of writing this notice, it was intended to be published with the 
date of its writing, and the first sixteen pages were then put in type ; but other duties 
intervening, it was not again taken up until February, and now bears the imprint of 
March. In the meantime the letter press of Vol. IV has been published. 
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The author, both in the preface and the body of the volume, has made 
acknowledgments to many gentlemen for their liberality in furnishing 
specimens for study and illustration during the progress of the work. 
Among those specially named are Dr. G. A. WiLutaAms, of Boonville, 
Mo.; Dr. JAmes Kwnapp, of Louisville, Ky.; Dr. C. Raminesr, of 
Ann-Arbor, Michigan; Major 8S. 8. Lyon, of Jeffersonville, Indiana; 
Mr. O. St. Joun, of Waterloo, Iowa; Col. HE. Jewnxrt, of Utica, New- 
York; JosepH SuLtivant, Esq., of Columbus, Ohio; the late Dr. 
Mann, of Milford, Ohio; Prof. Wriaut, of Hamilton, and J. DeCrw, 
Esq., of Cayuga, Canada West. 

A special tribute is paid to the late LEDYARD LINCKLAEN, Hsq., of 
Cazenovia, with whom the author enjoyed an uninterrupted friendship of 
many years, and who at all times liberally aided the progress of geological 
investigation, and contributed to the State Museum and the Natural 
History publications of the State. 

The drawings illustrating the species have all been made by Mr. R. P. 
WHITFIELD and lithographed by Mr. F. J. Swinton, and the proof sheets 
have been revised by Mr. Joun PATERSON. 


ERRATA. 


On page 146, Orthis idas should be changed to O. eryna. 


e147, Stophodonta textilis, page 108 of volume, is a synonym, and will be 
changed to S. junia in the explanation of plates. 

159, the Celospira referred to C. concava, has, on further examination, 
proved a distinct species, and will be indicated as C. camilla in the 
explanation of plates. 


165 Cryptonella ? linckleni has proved to be a true Terebratula. 
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INTRODUCTION TO THE STUDY OF THE GRAPTOLITIDA. 


Tue following pages are essentially a reprint of the Introduc- 
tion to the Descriptions of the Graptolites of the Quebec group, 
published in Decade ii of Figures and Descriptions of Canadian 
Organic Remains. The discovery of those remarkable Canadian 
forms in 1864 served for the first time to give us a true idea of 
these fossil remains, and to elucidate much that had before seemed 
inexplicable or obscure in the fragmentary portions described. 
The publication. of the descriptions and figures of the Graptolites 
of the Hudson-river group in Vol. i (1847) of the New-York 
Paleontology had added considerably to our knowledge of their 
forms; but the later discoveries, both in America and Europe, 
have given a new interest to this group of fossils. 

In the description of the general and structural characters of 
the graptolites in the Canadian Decade, I have made use of New- 
York and Western forms for illustration; and in the present 
instance, I have borrowed from that work such illustrations as 
seemed to me necessary to present the characteristic features of 
the group without regard to locality. I still hope to present, at 
some future time, the results of a re-investigation and revision of 
the Graptolites of the rocks of New-York; but as this work may 
be some time delayed, this introductory notice of the Family 
GRAPTOLITID2, in the interim, may be of some use to the student 
of paleontology. , 

In the arrangement of the subject matter and the discussion of 
the parts of the Graptolite, I have followed the order of arrange- 
ment and essentially the use of the terms adopted by M. BarranpE 
in his ‘‘ Graptolites de Bohéme,” a statement which I had intended 
to precede the introduction to the Decade above referred to. Were 
we to adopt the names of parts proposed by Huxiey.and ALLMAN 
in their studies of the Hydrozoa, it would require some changes 
of the language used in the description of the parts of the Grapto- 
lite ; and while there may be advantages in the application of such 
terms, I can see little objection to retaining those already in use. 
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I, NATURE AND FORM OF GRAPTOLITES. 


The name Graptolithus, originally proposed by Linna&Us in the first 
edition of his ‘‘Systema Nature ”’ (1736), was applied by him to objects 
of entirely different character from those now known as graptolites, and 
included fucoidal and other markings of the rock surfaces, dendrites and 
ruin-marble. 

In the twelfth edition of his Systema (1767), LINN Us included under 
this generic form several species, only one of which, the G. scalaris, cited 
from his Scanian Travels, is a true graptolite according to the modern 
restriction of the generic term. The figure of this species has been several 
times reproduced by authors; and very recently, Mr. CARRUTHERS, in the 
INTELLECTUAL OBSERVER, has published a fac-simile of the original, which 
I have copied, as well as the translation of LINN mus’s description : 


Fig. 1. 


MO VSMMULSLALEI LES, SCAG eb tEe 

eo 5 a Pig t1Y GET CLAS Oss AGE fp SEA. 
NUM DsL2 oe ee 
“ty , , 


Fac-simile of the original figure of GRAPTOLITHUS SCALARIS. From Skanska Resa, p. 147 


** Petrefaction of graptolites of a curious kind, found in a slab of slate that had 
‘*been broken to pieces; the black characters of which, upon the gray stone, 
‘resembled a line such as might be printed by a coin on its edge, and often ter- 
“‘ minate in spiral ends.” 


In this case the spiral ends can have had no connection with the linear 
fossil figured, but belong to a very distinct species, perhaps to G. convolu- 
tus of Histnerr, (Pl. 35, Sup. fig. 7), or to a similar form. To all 
persons acquainted with these fossils, the figure of LINN@Us represents a 
graptolite so preserved as to show the cell-apertures directed, partially at 
least, towards the upper margin; but there has been a difference of opinion 
among naturalists as to whether it belongs to a species with a single series 
of cells (Monograptus), or to one with a double series (Diplograptus), but 
imbedded in such a manner as to show a single series, which would accord 
with the description of Linnaus, while at the same time the oblique 
direction of the cell margins (serratures) is more in accordance with a 
graptolite having a single series of cells; but if the upper line, limiting 
the linear figure, be a part of the fossil, it could not have belonged to the 
latter group. The fact that it is wider than ordinary forms of Monograptus 
would not, in my opinion, be a strong argument against its belonging to 
that group; for at that period, figures of fossils were not always drawn in 
their true proportions. I have, however, been inclined to believe ‘the 
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original to have been a Diplograptus, partly perhaps from a name applied 
by Linn avs, and also from the fact that we meet with numerous specimens 
in this group presenting scalariform figures, as I have had occasion to show, 
while they occur more rarely and less distinctly among the others. It is 
scarcely probable that the figure of LINN.amus was intended to represent a 
fossil with rectangular cellules, like Clzmacograptus, notwithstanding the 
figure of Prionotus scalaris of HisiNGER is of that type; nor does it seem 
to me at all certain that the latter is identical with the species of 
Linnaus.* This question, however, is of minor consequence, since there 
is no longer any important difference of opinion among naturalists as to 
the general nature and character of the fossil referred to in this descrip- 
tion and figure of Graptolithus. 

Until within a few years the graptolites were, with two or three exceptions, 
known only as simple, straight, or slightly curving linear stipes or stems, 
usually lying in the same plane upon the slaty laminz in which they were 
imbedded. Nearly all these were evidently fragmentary, and, though varying 
somewhat in their proportions, rarely exhibited anything that could be 
regarded as the commencement or termination of their growth or develop- 
ment. These bodies originally consited of slender tubes, composed of a 
corneous or chitinous substance, and having more or less gibbosity; but 
in their flattened condition, seldom preserve more than a film of earbona- 
ceous matter of extreme tenuity between the layers of fissile slate in which 
they usually occur. The slender stipes present a range of serratures 
either on one or on both sides. Under more favorable circumstances, 
these serratures are discovered to indicate the apertures of cellules, 
symmetrically arranged in reference to each other, and to the axis of the 
linear stipe. Others show parallel entire margins, with transverse inden- 
tations across the central portion of the stipe. This appearance we now 
know to be due to the direction of the pressure upon the body exerted 
at right angles to the cellules, and which will be explained in the sequel. 

The earliest opinion regarding these fossils was that they were of vege- 
table origin; + and they have been thus considered by some authors even at 
@ very late period. Bronenrart, in his great work, Histoire des 
Véegétauz Fossiles, has figured two species among the Alge. This reference 
was followed in the earlier part of the Geological Survey of New-York by 
ConraD, MatHEerR, VANUXEM and Emmons. The animal nature of the 
Graptolite was first recognized by WALoH, who figured two species which 
he describes as small, toothed Orthoceratites. His view was subsequently 
maintained by WAHLENBERG, and after him by ScHLOTHEIM, who referred 
them to the Cephalopoda, regarding them as extremely slender Orthoce- 
ratites. This opinion may have received support from specimens in such 
condition as G. scalaris, where the indentations are limited on each side 


* T have elsewhere endeavored to show that G. aaa is a diprionidian form, exhibit- 


ing only one margin. 
{ Brome. (Acta Upsala, P. 312, 1727) referred ine Graptolites of Sweden to the fossil 
leaves of Grasses. 


172 TWENTIETH REPORT ON THE STATE CABINET. 


by a continuous margin; but in such as present a single or double series 
of marginal serratures, the analogy seems very remote. Professors 
GEINITZ and QUENSTEDT advocated the same view at a much later date; 
though it has since been abandoned by these authors, from more extended 
investigations. Back supposes the graptolites may have been the arms 
of Radiata or Cephalopoda. 

Prof. Nriusson first suggested the true relations of these fossils, and 
maintained that graptolites were Polyparia, belonging to the Family 
Ceratophyta. Dr. Brcx, of Copenhagen, regarded them as belonging to 
the Group Pennatulide, of which the Linnean Virgularia is the most 
nearly allied existing form. Sir RopERIcK MurcHIson has adopted this 
view of the relations of the graptolites in his Silurian System. * General 
Portocx has fully recognized the graptolites as zoophytes, and has pointed 
out their analogy with Sertularia and Plumularia. 

The relations of graptolites with the Cephalopoda had already been fully 
disproved by M. BARRANDE (in the first chapter of his ‘‘ Graptolites de 
Bohéme’’), before the abundant materials for the refutation were discovered 
in the remarkable forms of the Quebec group; and most naturalists were 
already agreed in referring these bodies to the Class Polypi, to which they 
doubtless belong. 

More recently, Mr. M‘Crapy, of South-Carolina, has published a paper 
on the ‘“‘ Zoological Affinities of Graptolites,’’t in which he has endeavored 
to show the similarity of the graptolitic forms with the echinoderm larvae, 
as illustrated by Miuuer. There is certainly much resemblance between 
the enlarged figures given by that author, and some forms of graptolites in the 
shales of the Hudson River valley; while some of the figures with central 
discs have a more remote analogy with certain forms from the Quebec 
group. Some of the toothed rods of the echinoderm larva likewise bear 
a resemblance to the graptolites figured by Mr. Sugss ;} and there are still 
farther analogies pointed out by Mr. M‘Crapy, which, however, may not 
be regarded as of equal value by the greater number of naturalists. 

For my own part, although admitting the similarity of form and of some 
of the characteristics which were very kindly pointed out to me by Mr. 
M‘OraApy, long before his publication, I cannot recognize the analogy 
sought to be demonstrated. The establishment of the fact that these 
toothlets or serratures are the extensions of true cellules, each one having 
an independent aperture, and communicating with a common canal, should 
offer convincing argument against these bodies being other than polyp- 
bearing skeletons. But, in following the extensive series of forms now 
presented to us, we have much evidence to show that some of these were 
attached to the bed of the ocean, or to other bodies; while the greater 


*Silurian System, page 694; and letter of Dr. Brcx, pp. 695-6. 


} ‘Remarks on the Zoological. Affinities of the Graptolites, by Jonn M‘Crapy, made 
before the Elliot Society of Natural History of Charleston, 8. C., at the meeting of July 
15, 1857.7? [Extract from the Procéedings, vol. i.] 


ft Naturwissenschaftliche Abhandlungen, Vierter Band, Tab. viii and ix. 
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propertion of the species and genera appear never to have been attached 
to the sea-bottom. 

It may not be easy to determine precisely the family to which these 
graptolitic forms should be referred; nor is it certain that the extensive 
series now presented can all properly be referred to a single family. Gen. 
PorTLOCK has suggested that these bodies may constitute ‘‘ several genera 
belonging even to more than one order.’”’* That they are true Polypi, 
belonging to the Hydrozoa, I believe we shall be able to show, both from 
analogies already established by various authors, and also from their mode 
of development or reproduction as exhibited in some of the species. 

The specimens which have usually been observed or represented are 
simple diseonnected stipes, doubtless the dismembered or fragmentary 
portions of fronds, which, presenting in the different species great varieties 
of form and aspect when entire, are nevertheless composed of parts so 
similar that these fragments, though indicating specific differences, offer 
little clue to a knowledge of the entire form. 

Taking these species which, in the form of their cellules and in the 
separated fragments of the frond, would be referred to Graptolzthus proper, 
and tracing them, as we are now able to do in many species, to their perfect 
condition, we find a great variety of form and mode of growth. In the 
simplest of these, we have two stipes diverging from a radicle or initial 
point ; and the parts remain so complete as to admit of no doubt that this 
is the entire skeleton of the animal. The cellules near the base of the 
stipe are not so fully developed, while also those near the extremities 
have not reached their full dimensions; and the last one is sometimes 
barely perceptible, or just assuming its form from the common body. These 
characteristics are perceptible in the figure upon Plate iii. 

Fig. 2. 


RCW, C7. 


SS5 


GRAPTOLITHUS PENNATULUS. 


In the next stage we have four simple stipes diverging from an initial 
point, and all evidently entire, as shown in the development of the cellules. 
Fig. 3. 


GRAPTOLITHUS BRYONOIDES. 


* Geological Report on Londonderry, &c., p. 318. 
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In some species of this mode of growth, the bases of the stipes are 
united in a more or less expanded disc or cup of the same substance as the 
body of the graptolite. The form of this disc is shown in the accompa- 
nying figure of Graptolithus headz. 

In a further development in the same direction, we have fronds with 
eight simple stipes, which may or may not be united in a central disc, as in 
the accompanying figure of G. octobrachzatus. 


Fig. 4. 


GRAPTOLITHUS HEADI. 
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GRAPTOLITHUS OCTOBRACHIATUS. 


In Graptolithus logani we have numerous simple stipes united in a 
central disc or cup; while in some specimens otherwise precisely similar, 
we have no remains of the disc. In all these species the parts are dis- 
posed in a symmetrical and bilateral arrangement. 
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Fig. 6. 


GRAPTOLITHUS LOGANI. 

The stipes of this species do not bifureate beyond the disc, and there 
are no cellules below the last bifurcation. The number of stipes in differ- 
ent individuals varies from sixteen to twenty-five, so that this character 
cannot be made of specific importance. In another similar species without 
a central disc, G. multifasciatus from the Hudson-river formation, we have 
above forty stipes, which do not bifurcate, so far as known, beyond the 
commencement of the cellules. 
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GRAPTOLITHUS MULTIFASCIATUS. 


The separated and broken stipes referred by me to Graptolithus sagit- 
tarius* of HIsINGER are probably of the same species, occurring as they 
do in great numbers in the same beds in which this one was found. 

In other species with a similar general arrangement of parts, the main 
stipes are frequently bifurcated ; the bifurcations beginning near the base, 
and continuing as far as the parts can be traced in the stone (fig. 8). In 
some of the species of this character the cellules begin near the base of 
the stipes, while in one species they are not known to exist except on the 


outer branchlets. 
Fig. 9. 


GRAPTOLITHUS FLEXILIS, with a branchlet enlarged. 


* Palwontology of New-York, Vol. i, page 272, pls 74, fig. 1. 
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Thus far we trace these forms through what appear to be very natural 
stages in the progress of development of the parts, which are all constructed 
upon the same plan, presenting only natural, and we may almost say con- 
sequent modifications, 

The character of stipes and cellules in all these is such that the sepa- 
rated fragments would afford no means of indicating whether the part 
belonged to two, four, or eight-stiped species, or to those with numerous 
simple stipes, or with branching stipes, unless the fragment retained a 
bifurcation. It is on this account that I have not adopted several proposed 
designations for the graptolites with a single series of cells, since our col- 
lections are mostly in a fragmentary condition, which must render it 
impracticable, with our present knowledge, to make the proper reference. 

A variety of form is exhibited in the division termed Dendrograptus, 
in which we may conceive of the numerous stipes near the base becoming 
conjoined into one strong stem, with the bifurcating branchlets spreading 
above, and this stem probably fixed in the soil. We then have arepresen- 
tation Of the typical forms of this genus, as in the accompanying figure, 
and as illustrated on Plate iv of this memoir. 


Pig, .9: 


DENDROGRAPTUS FLEXUOSUS. DENDROGRAPTUS HALLIANUS. 


In this species, as shown in the enlargements of the branchlets, we have 
@ form of cellule similar to that in observed fragments of the ordinary 
species of graptolites. The cellules are very minute, and, from the 
frequent ramifications, this would probably always be recognized as a 
branching species. 

Some of the forms of DeNnpRoGRAPTUS have slender spreading branches, 
and less rigid stems than the typical species, but still retain the angular 
cellules. From these we pass almost imperceptibly to the slender spread- 
ing forms which I have termed Callograptus, plate iv, in which there is, 
apparently, some slight modification in the form of the cellule, and the 
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branches are sometimes united at irregular intervals by slender lateral 
processes. Except for the dark corneous or chitinous texture, these, in 
their general aspect, might be regarded as slender Bryozoans. 

From these forms there is an almost insensible gradation to the Dicryo- 
NEMA, in which the branches are connected by lateral bars, at nearly 
regular intervals, and the whole is developed in a funnel-shaped or 
flabelliform frond,* with angular cellules on the inner margins of the 


branches (fig. 11). 
; Fig. 11. 


DicTYONEMA RETIFORMIS. 


There are certain other forms of graptolites, which, though possessing 
linear, straight or slightly curving stipes and angular cellules, like the typical 
species, have yet a different aspect, and do not so naturally fall into the 
series. Among these we find Graptolithus divergens (fig. 12), where the 
bilateral relation of the parts is still shown, but the celluliferous stipes or 
branches are arranged on the two sides of a slender rachis, and diverge 
on ‘each sidé from what appears to be the centre or initial point. 

Among numerous specimens there are some slight variations of these 
characters, but not any essential differences. 


* The typical species of the genus are clearly funnel-shaped, and all the others may be 
so likewise; but we know some of them only in fragments, of such form as to render it 
impossible to determine whether the entire frond may have been flabelliform or infundibu- 
liform. 
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GRaAPToLiTtHus (C@NOGRAPTUS) DIVERGENS. 


Another form, which we know only in small individuals, is illustrated in 
the following figures, which remind one of some forms of the recent Genus 
CRIsia.* 

Fig. 13. Fig. 14. Fig. 15. Fig. 16. 


(These figures are enlarged to twice their natural size.) 


In another form with similar angular cellules, we have the following 
illustrations of the mode of occurrence of the species. 


Fig. 17. 


GRAPTOLITHUS (CENOGRAPTUS) GRACILIS. 


* Should this form prove not to be the young of G. gracilis, it will require a new desig- 
nation for which the specific name of surcularis will be appropriate, while the entire group 


will require to be separated under a distinct generic or sub-generic head, for which I pro- 
pose the name Cenograptus. 


180 TWENTIETH REPORT ON THE STATE CABINET. 


Fig. 18. 


GrarroLirnus (C@NOGRAPTUS) GRACILIS.* 


We have still another group, presenting some differences, more particu- 
larly in the development and form of cellules, than in their general features 
or mode of growth; and seeming in some species to unite the characters of 
those having a single range, with those having a double range of cellules. 
The simpler forms of this type are similar to the two-stiped forms of the 
first series; but in all those, whether of two, four, or more stipes, the 
cellules are developed on the upper side, or that side opposite to the initial 
point. In species like G. sextans, G. divaricatus, and others of this type, 
the cellules are on the lower, or same side with the initial point or radicle. 
For these forms I have proposed the name Decranograptus. 


Fig. 20. 


GraProLiraus (DICRANOGRAPTUS) DIVARICATUS, and enlargement of cellules. 


In the accompanying figure of G. divaricatus, the frond consists of two 
simple uniserrate stipes; and the same is true of G. sextans, except that 
itis united at the base for the length of a single cellule. In G. furcatus, 
the stipes are conjoined for a distance of two or three cellules above 
the base. 


* The fig. 19 was theoretically constructed, but has since been verified by the discovery 
of a specimen having the same form and arrangement of parts. 
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In G. ramosus, as shown in the following figure, and also in fig. 18 of 
Plate ii, the lower part of the stipe, for a considerable distance, has a 
range of cellules on each side, parallel with the axis; and becoming bifur- 
cate above, it presents two stipes or branches, each with a single range of 
cellules. All the species of this group have a peculiarity in the form of 
the cellules, which will be noticed hereafter. 


Fig. 21. 


| 


Sk 


Grapronitaus (DICRANOGRAPTUS) RAMOSUS. 


These species, in their mode of growth alone, present forms which might 
be regarded as intermediate between the monoprionidian and diprionidian 
groups; though the typical forms, G. pristés and allied species, never show 
any tendency to a division of the parts of the stipe; and we shall observe, 


as we progress, that these forms are connected with other differences of 
structure. 
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Fig, 22. 


GRAPToLitHus (DIPLOGRAPTUS) PRISTIS. 


The species of this type (Diprion or Diplograptus) are simple linear or 
sub-linear stipes, bearing a range of cellules on each side, often showing 
an initial point or radicle at the base, and an extension of the slender axis 
above and beyond the eelluliferous portion. This axis is sometimes divided, 
showing it to be composed of two distinct laminz, but this condition is 
extremely rare among American specimens. 

From these forms with a double series of cellules, we pass to the broad 
filiform stipes, which are apparently composed of four semi-elliptical parts 
conjoined along their straight sides, and thus present four ranges of cellules. 
These forms (Phyllograptus) are, in some species, broad and short, while 
others are elongate, with sub-parallel sides, as shown in the accompanying 
fignres, and it may not always be possible to distinguish them from 
Diplograptus. 
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PHYLLOGRAPTUS ANGUSTIFOLIUS. PHYLLOGRAPTUS TYPUS. 


From the occurrence of a large number of these leaf-like stipes, some- 
times crowded together in a small space, I have inferred that they may 
have grown in the same manner as RETIOGRAPTUS (Plate iv). 

Following the forms with a double series of cellules, are those of similar 
general form, the RETIOLITES, which are known only as simple stipes 
(Plate i, figs. 20 and 21). 

In the RETIOGRAPTUS, the separate parts consist of simple elongate 
stipes with the axis projecting at either extremity ; and in one form (Plate 
iv, fig. 9), we have the stipes connected by slender basal extensions of the axis, 
and the whole united in a spreading frond, in a manner not unlike some of 
the graptolites (MoNOGRAPTUS) proper, with the parts in bilateral arrange- 
ment. 

In the Genus Rastrites of BARRANDE, we find a departure from all of 
the preceding forms, in the slender stipes with delicate slender tubular 
cellules. The species of this genus, so far as known, have the cellules 
developed on one side only of the stipes or branches; though there seems 
no reason why we should not have species with cellules upon the two sides 
of the axis. | 


TEN 
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Fig. 25. 


S 


RASTRITES BARRANDI. 

The species for which I have proposed the name Thamnograptus consist 
of slender cylindrical stipes and branches, some of them very similar in 
general aspect to Rastuirus; but the alternating branches are long and 
slender, and we have found no appearance of cellules on any part of the 
specimens known. __ , 

In the accompanying illustration, the branchlets are given off alternately 
on the opposite sides of a stipe or rachis, and the slender ‘solid axis can 
be traced from the main stipe into and along the centre of the branchlets. 
The analogy between these forms and the celluliferous graptolites of the’ 
preceding illustrations does not appear to be very intimate, but they occur 
in the same beds, and the fossil has the same texture and substance. 


a 
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THAMNOGRAPTUS TYPUS. 
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* It seems to me not improbable that these bodies are related to Rastrites; and when we 
come to know the character of the entire frond of the latter genus, greater analogy will be 
found than now appears to exist. 
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In the Genus PT1Logrartus (Plate vi), we have a somewhat analogous 
mode of growth, but there is always an aspect or expression of the fossil 
which distinguishes it from Thamnograptus. In one species of Ptzlograp- 
tus, moreover, cell-apertures have been detected on one side of the branches 
or pinnulee. 

In the BUTHOGRAPTUS, we have a form bearing some analogies with the 
preceding ; but the rachis is flexible, and is not known to be branched, 
while the slender alternating pinnule are flat and simple, as they have 
been observed in numerous individuals. The specimen represented is even 
less curved than the usual condition of this species in the slaty Trenton 


limestone of Wisconsin. 
Fig, 27. 


BurHoGRAptTus LAxus (enlarged). 

Still more obscure, and perhaps remote in its analogies with graptolites, 
is the Genus [NOCAULIS, consisting of flattened scabrous stems, associated 
with Dictyonema in the shale of the Niagara formation, which, from their 
carbonaceous substance and apparent proncte texture, I have referred 
to the Graptolitide.* 


Fig. 28. 


INOCAULIS PLUMULOSA. 


*The specimens of this fossil are extremely obscure, and the figure does not properly 
represent its characters. It is not, however, a solidstem; and though, as has been asserted, 
it may not belong to the GRAPTOLITID, no other relation has yet been proved. 
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If. STRUCTURE OF THE GRAPTOLITE. 


In the study of the HyprozoA, some terms have been applied to these 
bodies and their several parts which are equally applicable to the Grapto- 
lite family, as one of the same order of animal structures. The word 
‘*POLYPARY,’ a term long in use among the Zoophytes, embraces the 
entire animal body whether simple or compound, and is perhaps preferable 
to the simple “frond” or stipe,” which are properly botanical terms. In 
the nomenclature adopted for the Hyprozoa, the parts developed by the 
nutrient and generative functions have given origin to the term ‘‘ ¢ropho- 
some’’ for the one and ‘‘ gonosome’’ for the other; and the term ‘‘ cwnosarc” 
not only applies to the common body or common fleshy basis of the colony, 
but to the individual polypites occupying the cells or ‘‘hydrotheca.” The 
The initial point or radicle is termed the ‘ hydrorhiza ;”’ the non-cellulife- 
rous portions, or the part intervening between the initial point and the 
commenccment of the cellules, is termed the ‘‘ hydrocaulus;’’ and the 
reproductive or generative buds are termed ‘‘ gonophores.” 

There may be many advantages in the use of these terms, though they 
do not cover all the ground required by the graptolites, which present a 
certain development of form and parts not met with in the ordinary forms 
of Hydrozoa. The central dise of the compound forms requires a special 
designation; and the little bar or funicle connecting the two halves of the. 
frond or polypary should be distinguished from the barren portions of the 
stipes or Bepaches which rise from it, and we must still use the distinctive 
term ‘‘ solid azis.’ 

In the present paper, I shall have*less hesitation in the use of the 
simple and more easily understood terms, because the larger proportion of 
the copies will fall into the hands of those who will more readily compre- 
hend and apply them. Following the preceding discussion of the general 
character and forms among the GRAPTOLITID#, we proceed to consider 
the different parts, beginning with the initial point. 


IIt. CENTRAL OR BASAL PORTIONS OF THE GRAPTOLITE. 


1. The radicle or initial point (hydrorhiza). 

2. The funicle, or non-celluliferous connecting portions of the com- 
pound fronds, and the barren portions of the stipe (hydrocaulus). 

3. The central disc. 


1. The Radicle, or Initzal Point.—In the most simple forms, or those 
with two stipes, as shown in the figures on Plate iii, there is a slender 
initial process, which I have termed the radicle. This presents a greater 
or less development in the different species; in some being reduced to a 
mere pustule, or scarcely perceptible point, while in others it attains 
a quarter of an inch or more in length. Although in none of the species 
with a single range of cellules does this part show absolute evidence of ~ 
having been attached to any other substance at the maturity of the fronds, — 
yet it is possible that in the earlier period of its growth, the body may | 
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have been temporarily ‘attached at this point to the sea-bottom or to some 
other object ; though all the evidence is opposed to this view. 

In some of the bi-celluliferous forms, and probably in all of them, there 
is a somewhat similar extension below the base of the celluliferous portion 
of the stipe, though it is usually more slender; but whether this is always 
the true initial point of the whole body, or whether it is only the broken 
point of attachment to a frond, may sometimes admit of doubt. It is con- 
spicuous in Phyllograptus typus; and we observe this feature also in 
Retiograptus ;. but in one species of this we learn that it is only a broken 
process of attachment of the individual stipe by its solid axis, which 
existed as one of the members of the entire frond, the true initial point of 
which would be in the centre of the whole (PI. iv, fig. 9). 

In all the forms of Graptolitide which appear to have been free, the 
initial point or radicle is in fact the commencement of the solzd axis, which 
will be noticed farther on. In those graptolites with two simple stipes, the 
little radicle-like process enlarges above, and the stipes, diverging in oppo- 
site directions, are closely united at their bases, and the cellules often 
begin almost in the axil between the two (Plate iii, and figs. 1 and 2, page 
173). 

2. The Funicle——In the graptolites with four stipes, the condition 
appears like that of two individuals of the two-stiped forms, conjoined by 
a straight connecting process of greater or less extent, with the initial 
point in the centre, though often obscurely marked. This connecting 
process is always destitute of cellules; and this, with its divisions, I have 
termed the funicle. 

In those forms with eight stipes, the funicle is twice divided at its two 
extremities ; and where there is a greater number of simple stipes, it is 
correspondingly subdivided. Neither the central portion, nor any of its 
subdivisions, become celluliferous; and there is usually more or less of 
the stipe above these subdivisions, both in the simple as well as the com- 
pound forms, which is barren or non-celluliferous (the hydrocaulus). It is 
only beyond the last subdivisions of this part of the body, in such forms 
as G. logani, that the celluliferous parts of the true stipes commence. 

' In one of the proper branching forms, however, the cellules begin 
immediately beyond the first subdivisions of the funicle, as in the four- 
stiped species (fig. 29). 
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GRAPTOLITHUS MILHSI (Dichograplus, Salter). 


These barren, or non-celluliferous portions of the graptolitic body, are 
not otherwise essentially different from other parts of the stipe. In the 
absence of cellules, they are consequently more cylindrical, and apparently 
more solid, as if the test were thicker and the interior canal less developed 
than in the other parts of its extent. 


3. The Central Disc.—In several of the species having four simple 
stipes, in one species with eight, and in another with a larger number of 
simple stipes proceeding from a common centre, we find their bases united 
by a thickened corneous expansion of the same substance as the body of 
the graptolite. This appears to be composed of two lamin, which, at 
least in the central portions, are not conjoined, and the space is probably 
occupied by some softer portion of the animal body (Plate iii and figures 
3, 4 and 6, pages 173, 174 and 175). ; 

The substance of the dise sometimes extends along the margins of the 
stipes, producing an alation, which may be observed in a slight degree in 
the figures referred to; while in one species (G. alatus), the extension is 
twice as great as the width of the disc, extending an inch beyond the azil. 

This arrangement of the parts of the body seems obviously adapted to 
give strength and support to the bases of the stipes; but beyond this it 
probably serves other purposes of the animal economy. In several 
specimens of G. bicornis there is a dise or bulb at the base of the stipe, 
which, spreading between the two oblique curving processes, envelopes, in 
the compressed condition of the specimens, some of the celluliferous part 
near its base. Im other specimens we have a crescent-shaped exten- 
sion, as if the disc were in process of development, or perhaps of 
absorption. Much the larger proportion of the specimens of this species, 
however, are destitute of dise or bulb, and have every appearance of being 
complete without this appendage. 

These aspects of the species are shown on Plate ii, figs. 13, 15, 16 and 17. 

Many of the young individuals, or those in which the earliest develop- 
ment of cells is perceptible, are enveloped in a sac or sheath, which may 
perhaps perform some nutritive office in the development of the germs. 
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How far the bulb-like appearance at the base of some of the species of 
Dendrogaptus may correspond to the disc or sac of G. bécornis and others, 
I have not at this time the means of satisfactory determination. 


IV. NATURE AND PARTS OF THE STIPE PROPER. 
1. The solid axis. 


2. The common canal—comon body, or cenosarc. 
3. The calycles or cellules (hydrotheca). 
4, Nature and ornaments of the test. 


1. The Solid Azis.—AU the de eg proper fave been found to be 
provided with a slender solid axis,* while this feature has not been satis- 
factorily proved in regard to Dictyonema, and to some other forms. 

In those species having a single series of cellules, this axis is upon the 
back of the stipe, or on the side opposite to the celluliferous margin; and 
in the branching forms it is subdivided, following all the ramifications and 
holding the same relation to the cellules. In all the specimens where 
it has been observed, it is a slender cylindrical or flattened filiform 
solid body. In some extremely compressed specimens this axis appears 
as a slender elevated ridge along the'back of the stipe; and where the 
substance of the body has been removed, it leaves a narrow groove along the 
margin of the impression. 

In the examination of large numbers of specimens of the monoprionidian 
species, of America, we have never found the axis prolonged beyond, or 
denuded of, the cellules; as shown in G. colonus, by BARRANDE, in his 
Graptolites of Bohemia (Plate 11, fig. 5 of that memoir). In all the speci- 
mens where the extremities of the stipes are entire, there is never any 
extension of the axis beyond the last partially developed cellule; and the 
number of specimens in this condition is considerable. 

In the graptolites with two series of cellules, the solid axis is very fre- 
quently seen extending beyond the celluliferous portion of the stipe at its 
outer extremity, while the radicle is the continuation of the same below the 
base of the cellules. The axis thus appears to be the foundation on which 
the other parts are erected, being in these forms a condition of their 
growth, and existing from the first appearance of the germs as shown in 
several figures upon Plate i. In those older specimens, however, which 
present so great an extension of the solid axis beyond the common body, 
the cellules may perhaps have been removed by subsequent causes; or, in 
such cases, the absence of this extension of the axis may be due to its 
having been broken off. It should be remarked, however, that none of 
our specimens having this character show any evidence of the breaking or 
tearing away of the cells, nor do the cells on one side extend beyond those 
on the other; a condition we should expect to find, had they been partially 
removed by maceration. — 


*In those species with a single series of cellules, M. BARRANDE has ascertained that 
this axis is solid and cylindrical, its diameter not exceeding f millimetre, and its struc- 
ture apparently fibrous (Graploiites de Boheme, page 4). 
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I am.able to corroborate, tosome extent, the observations of M. BARRANDE 
in regard to the apparent double character of this axis. In some extremely 
* compressed specimens, it is marked by a longitudinal groove or line of divi- 
sion ;* while in others, a double impression has been left by the removal of 
the substance. 

In, some specimens, particularly the younger ones, the solid axis has 
been seen extending beyond the base of the stipe, as a duplicate process, 
exhibiting a character as of a double radicle. In several species there is 
on each side a lateral process of similar character, extending rectangular- 
ly or obliquely downward from the base of the lower cellules, and usually 
having a greater length than the initial point itself. This feature isshown 
in the germs and young graptolites on Plate i, and in figures of Graptoli- 
thus (Climacograptus) bicornis, Plate ii. The same feature is shown in a 
more extreme degree in G. (C.) antennarius of the Quebec group.t In 
some solid specimens of one species, where the tube has been filled with 
calcareous mud, I am able to detect only a single round point in the 
centre of a transverse section; and a longitudinal section of the same 
species presents a slender filiform axis. It may be, however, that the 
parts are so minute and so closely united, as to render them undistin- 
guishable. | 

In another species, with two rows of cellules, and in which the latter 
are of very different form from the preceding, the solid axis is a thin flat 
apparently double plate, extending across the entire transverse diameter 
of the tube, which is more than two thirds as great as its longer diameter. 
The place of the axis is marked by a longitudinal groove on each side, not 
in a direct line, but slightly undulating to correspond with the cellules 
(Pl. ii, fig.10). M. Barranv& conceives that the joining of the two plates 
of this axis may leave a very flat intermediate tube ; and in our specimen, 
there is apparently an extremely narrow space between the two. He 
farther supposes that each of these plates, composing the double axis, is 
separable, by decomposition, into two lamin, as illustrated in Plate iii, 
fig. 3, of the work already cited. 

The entire appearance of the species (Plate ii, fig. 10), is that of two 
monoprionidian stipes joined together at the back, the line of junction 
being indicated by the groove. 

In one species of RETIOLITES, there is a strong excentric or sub-exterior 
axis, which is nearly direct; and in the same individual there is another 
undulating axis, to which the cell-divisions of one side are attached. In 


*The aspect presented by the axis, when marked by a longitudinal groove, is precisely 
that which a hollow cylindrical body would have if extremely compressed. 


wat Baepraites of the Quebee group, Decade ii. Geol. Survey of Canada, plate 13, figs. 
an +, 
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the Retiolites of the Quebec group, one side of the stipe shows @ very distinct 
axis, while upon the other side it is very obscure.* 

In REeTIogRaAPtTus, we have a very distinct central axis projecting below 
‘the celluliferous portion of the stipe, and, in one species, uniting in a 
funicle, and forming part of a compound form. In another species, the 
simple stipes present similar featurés, showing at one extremity the dupli- 
cate character of the axis. 

In PuyLuogRraptus, the central axis is apparently composed of four 
slender flat laminze; but we have had no means of examining this part of 
the body in a satisfactory manner. 

9. The Common Canal, the Common Body or Cenosarc.—lIn all grapto- 
lites with a single series of cellules, there is, between the bases of these 
cellules proper and the solid axis on the back of the stipe, a continuous 
sub-cylindrical space or canal, which, in the living condition, has been 
occupied by the common body of the polyp, from which the buds, with 
their calycles forming the cellules, take their origin, and are thrown off at 
regular intervals. 

All the specimens examined confirm this view; and in some of the 
species where the extremities are apparently entire, we observe the incipient 
development of the young cell from the common body. In those speci- 
- mens filled or partially filled with the substance of the surrounding rock, 
this canal is easily distinguished ; while in compressed specimens, there is 
always a flattened space between the bases of the cell-partitions and the 
solid axis. 

In those graptolites with two ranges of ‘cellules, we have apparently a 
duplication of those with the single series, the two solid axes being joined 
together, leaving a common canal or body on each side at the base of each 
series of cellules. If, however, the common body were always thus divided, 
it would be by the solid axis becoming a flattened plate. This appears to be 
true of some species (as for example, fig. 10, Plate ii); while in others 
there is only a simple filiform axis visible, as in CLImacoGRaptus. In 
this case, of course, there is not an entire division in the common canal 
or body, after the manner of some other species. This feature is shown 
under the illustrations of the structure of these bodies on Plate ii. 

In RETIOLITES, the common body occupies the central portion of the 
stipe, giving origin to a series of buds or polypites on each side, while the 
central axis is filiform and does not divide the interior canal. 

In some species, the common body seems also to have more extensive 
functions; for in such forms as G. dzvergens and G. graczlis, there is a 
long slender rachis, or tubular body, destitute of cellules except at its two 


* The assertion made by some late writers that ReriouirEs has no solid axis, is not 
sustained by any specimens we have seen. The original description of BARRANDE, that 
it has no solid axis as in Diprion=DIPLOGRAPTUS, I suppose may be understood as mean- 
ing no dividing axis, which probably exists in all that group proper; while CLIMACOGRAP- 
tus has a central filiform axis, not very unlike the axis of RETIOLITES. 


192 TWENTIETH REPORT ON THE STATE CABINET. 


extremities, and apparently consisting of a solid axis and a common body, 
from which originate, at regular intervals, simple small stipes with solid 
axis, common canal, and cellules. 

This appears to be one step farther in our knowledge of the origin or 
mode of development ; but it shows that a common body or main axis may 
produce in one part celluliferous stipes, and its extremities develope only 
cellules, as we see in the continuation of the main axis of G. gracilis and 
G. divergens, where the continuation of this common rachis is marked by 
- marginal cellules of the same character as those of the lateral stipes. 

The common body (Cenosarc) appears to perform in this case the 
double function of developing the buds—polypites, which elongate into 
stipes with cellules, and also of simple cellules at its two extremities; or 
we may consider the eelluliferous extremities of the rachis, or main axis, 
as analogous to one of the lateral celluliferous stipes. These individual 
stipes, if separated from the main axis, would have the appearance of 
entire graptolites with the attenuate lower extremities ; and it seems to 
me not improbable that some of the simple monoprionidian Species, which 
have been regarded as entire bodies, may in fact be only the separated 
portions of fronds like that of G. gracilis and similar forms. In the Ser- 
tularians we have something analogous to this mode of development. Some 
of the species have cellules along the common or main trunk, and produce 
at intervals branches or branchlets in place of cellules; others have a common 
body, or main stem, entirely destitute of cellules, but producing branches 
on each side (opposite or alternate, as the case may be), which branches 
bear cellules only. 

So long as this rachis gives off only celluliferous stipes, it is analogous 
to those parts of the simple graptolites which I have termed the funicle, 
having within itself the sources of this development of the several parts. 
The mode of development differs from that of the branching forms, inas- 
much as the branches proper arise from a division of a cell-bearing stipe 
or branch, and of course a division of the solid axis and common body. 

In RETIOGRAPTUS, some specimens show the cell-divisions reaching 
nearly to the axis, leaving room on each side for a narrow common body or 
canal; while in a species from the Utica slate, which presents one side of 
an entire frond, the cell-divisions of the exterior side all reach to the axis, 
leaving the common body on the other side.* In a species from Nor- 
man’s Kill, near Albany, there are three parallel ranges of reticulations, 
with apparently two filiform solid axes, forming the divisions between 
the three meshes. This structure probably occupies one side of the stipe, 
while the common body may occupy the other side. 

In PHYLLOGRAPTUS, the cell-partitions reach very far towards the centre, 
and the space left for the common canal is very small. We infer from 


* The expression here used is from an idea that the original form of the frond is funnel- 
shaped; and the inner side, upon which the common canal would be visible, now lies 
against the stone. 
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the better-preserved specimens, that there is a slender common canal at the 
base of each range of cellules. These several canals may or may not 
communicate with each other.* 


3. The Calycles or Cellules: their form and mode of development.—Since 
a large proportion of the specimens of graptolites which come under our 
observation for the purposes of study or otherwise, are fragmentary, it 
becomes of much importance to know the general characters of form and 
mode of development of the cellules. 

In the preceding section it has been shown that the cellules, or the 
inhabitants of these cellules, are not independent, but all have their origin ~ 
in a common body which fills the longitudinal canal, and that they remain 
in constant connection with the same throughout their existence. 

The calycle or cellule is formed by budding from one side of the com- 
mon body, not unlike many of the Sertularians, except that the cellules 
are generally close together at. their origin.t They are usually more or 
less oblique to the direction of the axis, as is clearly indicated by the cell- 
partitions; and the degree of obliquity often indicates specific distinction. 
The cellules are for the most part contiguous at their origin, and they 
sometimes remain in contact throughout their entire length ; but in the 
greater number of species, there is asmall portion of each one free on one 
side towards the aperture. This character is shownin numerous examples 
(Plates i, ii and iii). 

In some forms the cellules are contiguous in their lower portions, while 
the entire upper or outer part becomes free, as seen in G. clintonensis 


* Mr. CARUTHERS, in his recent paper on Graptolites, assumes that PHyLLoGraprtus has 
no common canal or common body; but I do not know on what evidence this view is based. 
There seems to me a narrow semicircular space at the base of each cellule; and these, 
communicating longitudinally, form the common canal which is occupied by a continuous 
body or c@nosarc. ; 


7 The mode of budding and the form and arrangement of the cellules in the Sertula- 
rians are shown in the accompanying figures of two species of Sertularia (figs. 1 and 2) 
from our own coast. Fig. 3, with a range of cellules on one side only, is a Plumularia. 


Fig. i Fig. 3. Hig. 2. 


= 


iK 


[Assem. No. 239.] 


194 - TWENTIETH REPORT ON THE STATE CABINET. 


(Plate i, figs. 1 ,2, and 3); while in one of the bi-celluliferous species 
from Iowa, the cellules are distinct from each other at their origin, and the 
upper extremity of one scarcely reaches to the base of the next in advance 
(Plate i, fig. 10), and they are therefore not properly in contact in any 
part of their length. The same is more emphatically true of RASTRITES 
(fig. 29), where there is a large interval between the bases of the cellules, 
which are often nearly rectangular to the axis. 

The earlier or first developed cellules are always smaller than those fol 
lowing, and they reach their full development at different distances from 
the base or axil, in different species. Toward the distal extremities the 
Celluies usually become gradually smaller, to the last one, while some- 
times they become abruptly. less and less; the latter feature probably 
occurring in young and vigcrous growing individuals, while the gradual 
diminution is apparently characteristic of an approach to maturity. 


Fig. 30. 


RASTRITES BARRANDI, 
natural size, with a portion enlarged. The cellules consist of long slender tubes, 

Although we regard the cellule as limited by the cell-partitions, yet in 
well-preserved specimens there is sometimes a swelling of the test of the 
common body below the cellule, indicating an enlargement of the parts at 
the bases of the polypites. In one species there is an evident undulation of the 
axis, corresponding to this enlargement of the parts in the common body 
(Figs. 10 and 11, Plate ii). 

In the diprionidian species, the cellules on the two sides of the stipe 
are alternating, so that the bases or the apertures are opposite the space 
between two others. This is more especially shown in the enlarged figures 
10 and 12, Plate ii. 

In much the larger proportion of species, the body of the graptolite and 
the cellules are so extremely compressed, that they appear only as serra- 
tures along the margin, with distinct impressed lines marking the 
cell-divisions. The exterior margin of these serratures indicates in an 
approximate degree the outline of the aperture; and the frequently occur- 


STUDY OF THE GRAPTOLITES. 195 


ring mucronate extension at the extremity of the cellule is produced by 
the continuation of the cell-partitions, or sometimes by an outgrowth from 
the margin of the stipe above or below the aperture. 

Were the celluies isolated, their prevailing form would be that of an 
elliptical tube or sac, the length of which is greater than either of the two 
diameters. ° When they are in juxtaposition, however, the contiguous sides 
are flattened, while the lateral or external surfaces are usually more or less 
curved, particularly near the aperture. In a larger proportion of the 
species, the calycle becomes slightly expanded towards the aperture; but 
in a few examples there is a distinct contraction above the middle, and the 
aperture is smaller than the base. Generally, however, the smaller 
diameter is just at the junction with the common body, or at the junction 
of the cell-walls with the walls of the common canal. | 

In a single diprionidian species, where the specimens are not distorted by 
pressure, a longitudinal section of the stipe in the direction of its greatest 
diameter (Plate u, fig. 12), shows the cellules scarcely narrowed at their 
origin with the common body; while in a lateral view of the specimen, 
the base of the cellule is seen to be much wider than the orifice (Plate ii, 
fig. 10). 

In many of the species a transverse section of the cellule near the base 
siquadrangular, becoming more rounded towards the aperture ; and when 
the upper part of the cellule is free, the aperture is round or elliptical, and 
in some specimens the calycle is elliptical or cylindrical throughout its 
entire leneth. We have examples of the quadrangular cellules in G. 
extensus (Plate iii, fig. 12) and G. octobrachiatus (Plate iii, figs. 25 and 27) ; 
as well asinone species of Phyllograptus (Plate iv, figs. 1,2,4and5). Where 
the cellules are more nearly isolated, they approach more and more to the 
cylindrical form. As examples of cellules contracted towards the aperture, 
we have Graptolithus priodon, and G. priodon, BARRANDE, and G. clinto- 
nensis, Haut (Plate i, figs. 1, 2, and 8). 

M. BARRANDE has remarked that from the circumstance of the partial 
or complete isolation of the successive alveoles of the same series, we may 
easily conceive that the walls of contact in contiguous cellules should be - 
double. This fact he has ascertained from decomposing specimens of G, 
priodon ; and we have the same evidence in some of our species. In the 
cellules of the ordinary mode of development, each one is an independent 
part of the organization, and is provided with its individual body and cell- 
walls, as if each cellule were isolated. Whenever two of these are in 
contact, the cell-walls coalesce as far as the contact continues; but when 
becoming free, the cellule assumes its normal condition. Insome specimens 
of Phyllograptus we find this evidence of double walls in the cell-partitions. 

In G. putillus, illustrated on Plate ii, figs. 10, 11, and 12, the cell- 
walls, although contiguous to and adjoining the walls of the body (and not 
free), do not coalesce, but are readily separable without fracturing their 
substance, and the same is true of G. clintonensis. 
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There are cellules, however, where the production of the calycle by 
budding from the common body is not so obvious. These forms are like 
G. bicornis and G. antennarius, where the orifice is a simple transversely- 
oval aperture in the side of the stipe; and in the flattened specimen, it appears 
like a rectangular or slightly oblique semi-oval notch in the margin. Its 
true form is perceived only when the cavities of the polyp have been filled 
with mineral matter, or when the stipes are flattened vertically against the 
apertures: they then give the form which has been described as G. scalarts. 
This form of cellule is shown on Plate u, figures 1 and 2, which are 
enlarged from a specimen retaining nearly its original proportions. Just 
within the limits of the cellules, and extending the entire length of the 
stipe, there is a longitudinal depressed line ; and along this line; and run- 
ning thence almost rectangularly to the outer limits of the stipe just above 
the aperture, the cell-partitions join the exterior test, and project in an 
extended border or flange. 

In specimens stripped of the test, where the interior has been filled with 
stony matter, the cell-partitions present the appearance shown in fig. 3, 
plate ii ; while there is a large central space apparently occupied by the 
common body, but without the appearance of a central axis on the exterior 
surface. When thesurface is ground down to a plane intermediate between 
the exterior and the centre, it presents the aspect of fig. 4; and when the 
cutting is carried to the centre, it gives the characters of ig. D, tis cell- 
divisions apparently reaching to the axis. 

The general: form of this stipe in section (fig. 6) sivas that of 
Retiolites, as shown by BARRANDE and GEINITZ ; and in the arrangement 
of the common body.and axis, there is a departure from the typical diprio- 
nidian forms of Graptolithus. In this transverse section we have a some- 
what concavo-convex form, which is narrower on the concave side. There 
is a central or sub-central point indicating the filiform solid axis; and on 
each side of this are the divisional cell-wall8, which produce a slight con- 
traction of the exterior walls of the stipe at the inner limit of their 
attachment. Another section, fig. 7, shows the same features, together 
- with the remains of two other cell-divisions, neither of which reach to the 
exterior walls of the graptolite ; and the one on the right hand shows the 
narrow extremity just before joining the axis. 

These sections, together with numerous other longitudinal, transverse 
and oblique sections, compel us to conclude that this graptolite possesses a 
a filiform central or sub-central apparently solid axis; and that the cell- 
partitions originate from, or are joined to this axis. These cell-partitions 
appear to consist of triangular plates, which have an unequally arching or 
convex upper surface, and a coneave lower surface. This form of cell- 
partitions would leave the alveoles to communicate at their bases with the 
common body on each side.* 


* The cell partitions in this form of graptolites are represented as they appear to exist 
in the solid specimens examined, on Plate ii, fig. 9; where, curving gently downwards 
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In some forms having cellules of this character, as in G. bicornis proper, 
there is, in the flattened stipes, an external ridge, as if indicating the junc- 
tion of the axis with the external walls. But in examples where this axis 
extends beyond the celluliferous portion of the stipe, it is compressed, 
having the aspect of a flattened cylindrical filiform body. It has no 
appearance of having been flat, or laterally extended within the body of 
the stipe. 

In the ordinary forms of graptolites the orifice of communication between 
the cellules and the common body is usually round, oval, or quadrangular; 
and this appears to be true of all the species witha single range of cellules, 
and also of the ordinary forms of those two ranges of cellules where the 
common body is divided by a longitudinal axis. 

In Ketiolites, where there is no well-marked division limiting the com- 
mon body, the union of the cellules with it is not so well defined; nor 
does there appear to be, in these forms, a continuous ¢ell-partition: the 
eellules open in a quadrangular aperture, which is a little oblique to the 
transverse diameter. 

In those graptolites with the simple transversely-oval orifices in the test, 
as G. becornis, the arrangement of the common body and the communica- 
tion of the cellules differ from all the other forms. There is an apparent 
double communication with the common body, giving not only the usual 
bilateral arrangement of the parts gencrally, but a bilateral arrangement 
of the parts in the individual alveoles. 

The external orifice of the cellule in graptolites is extremely variable 
in form, and in its relative direction to the body of the cellule and to that 
of the general axis. Ina large proportion of the species, the aperture is 
oblique to the axis of the cellule, a little expanded, and thickened at the 
margin. The lower or posterior edge is often prolonged into a mucronate 
point or expansion. This feature, combined with the various degrees of 
curvature at or near the aperture, produces a great diversity of external 
expression in the orifice. 

In G. natidus and G. extensus, Plate iii, the plane of the orifice is 
nearly rectangular to the axis of the cellule; while in G. bifidus, G. penna- 
tulus and others, the margin is produced into a strong mucronate 
extension. In G. octobrachiatus, the line of the cell margin makes an 
angle of more than 90° with the axis of the cellule. : 

In mature individuals of G. clintonensis the upper part of the cellule is 
re-curved, and-the orifice opens downward nearly at right angles to the 
general axis, having a slight spreading and thickening of the border. In 
less mature individuals the orifice is apparently angular, and opens upward, 
while the plane of the aperture makes less than a right angle with the 
direction of the general axis.. It would appear that in the progress of 


on their exterior margins from the upper edge of the orifice, they turn more abruptly 
towards the axis, while the central portion extends obliquely to the axis, leaving a broad 
arch above, which gradually becomes angular as it approaches the axis. 
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growth the cell-walls are continued, gradually contracting above, and, after 
becoming free from the adjacent cellule, form a slender gradually curving 
tube, which in mature individuals has its orifice directed backward. 

In Dendrograptus, the form of the orifice and outline of the aperture 
present variations similar to those of the simple uniserrate graptolites ; 
but some species show modifications in the form of the cellule which do 
not accord with the more simple forms. In Diéctyonema, the cellules are 
not fully known; the orifices are marked by a prominent mucronate exten- 
sion, and apparently simulate the more common forms of graptolites (fig. 5, 
Plate i). . | 

In the bi-celluliferous species the compressed specimens present the 
plane of the orifice, sometimes rectangular to the general axis, sometimes 
with the outer margin a little advanced, making an acute angle with the 
axis of the cellule; while sometimes the plane of the margin of the aperture 
is rectangular to the axis of the cellule, or rarely makes with it an obtuse 
angle. ‘The cellules of Retzograptus, which have not yet afforded means 
of satisfactory examination, apparently have their orifices nearly rectan- 
gular to the general axis of the stipe. 

In one of the forms of the bi-celluliferous graptolites, the cellules are 
sub-elliptical tubes, with an orifice of corresponding form, without extension 
-beyond a slight thickening or callosity at the margin of the orifice. The 
plane of the cell-aperture in this one makes an obtuse angle with the 
direction of the general axis. 

In forms like G. bzcornzs, the external orifice is transversely oval, with 
or without a projection and thickening of the test from the cell-partition . 
above the orifice, or extension of the test. 


4, Ornaments of the Test.—The compressed condition in which the 
graptolites usually occur, is unfavorable to the preservation of any minute 
surface-markings, or ornaments of the test. 

In many of the species, fine strize, parallel to the margins of the cell- 
apertures, are perceptible, and in the larger number of species this mark- 
ing is all that is preserved. There is sometimes a granular appearance 
of the surface ; but I have not been able to satisfy myself that this is the 
actual surface-texture, and it may be a condition induced by mineralization. 
In a few examples there is a row of minute pustules at the base of, and 
corresponding to the cellules. 

The stems and branches of Dendrograptus, Callograptus, and Dictyo- 
nema are irregularly striated. In typical species of Ketzolztes the test is 
finely reticulate; while in the species from the Quebec group, this texture, 
if existing, is so fine as not to be readily resolved by an ordinary lens. 
The surface, however, has not the appearance of entire smoothness, as in 
most of the ordiuary graptolites. 

The chief ornaments of these bodies are the mucronate extensions of 
the test, usually from the lower margins of the cellules, but sometimes 
from the upper margins. In ordinary forms of the species, with single, 
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and with double ranges of cellules, the mucronate or setiform extensions 
are saris from the lower extremity of the cell-aperture, as illustrated 
in fig. 31. 

In all tase forms of which G. bicornis may be regarded as the type, 
these processes, when existing, are extensions of the test above the aper- 
ture, so far as observed (Plate ii, figs 1, and 9); or as in species of the 
character of fig. 20, Plate il. 

In some species of Diplograptus there is a single mucronate extension 
from the lower side of the cell aperture, as in the accompanyning illustra- 


tion, fig. 31. 
Fig. 31. 


GRAPTOLITHUS WHITFIELDI: twice enlarged. 


In others, as G. quadrimucronatus (Plate iii, figs. 1 and 2), there is 3 
mucronate point extending from each of the lower lateral angles of the 
cellules ; as also in G. testes of BARRANDE; except that in the Canadian 
species these appendages are more rigid. | 

In Phyllograptus typus and P. zliczfolius, these processes are apparently 
the extension of the angles of the cell-partition. 

The cellules of Dendrograptus, Callograptus and Dictyonema sometimes 
show mucronate extensions from their outer margins. In Retiolites the 
cellules sometimes terminate in a plain margin, and in one species the 
divisions are extended in short strong mucronate points (Plate i, ie 4) 
and 21, and Plate iv, fig. 11). 

All the species of Retiograptus have the margins of the stipes gar- 
nished with slender mucronate points, corresponding to the cellules, and 
extending almost rectangularly to the axis (Plate iv, figs. 8 and 9). 
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These ornaments are not always uniformly developed in the same species, 
or even in the same individual. In the larger proportion of specimens of 
G. ramosus, the margins of the cellules are apparently plain; but in the 
cellules of the simple part of the stipe we sometimes find a rigid mucro- 
nate point, prolonged from the upper margin or limit of the cell-aperture 
(Plate ii, fig. 20). In G. sextans, the mucronate point is balf-way between 
the two cell-apertures. 

In specimens of G. sextans, and in some allied forms from the Hudson 
River formation at Marsouin, Canada, the stipes and cellules are less 
fully developed than in those of the same species from Norman’s Kill near 
Albany, while the mucronate extensions from the cell-apertures are more 
conspicuous. 

Besides these ornaments, there is on each side of the radicle or initial 
point at the base of most of the diprionidian species of graptolites, a 
small process, varying in length, and usually directed downwards. These 
processes are usually short, but often considerably extended ; in some spe- 
cies they are very slender, while in others they are strong and rigid. In 
G. pristis they are frequently seen as short slender processes ; while 
in G. becornis they are rigid, strong, and slightly curving. In G. anten- 
narius,a congener of the latter, they are slender setiform processes, 
directed downwards. 

In no species of Phyllograptus have such appendages been observed ; nor 
have they been seen at the bases of the stipes of Hetzolttes. 


V.—MODE OF REPRODUCTION AND DEVELOPMENT IN THE GRAPTOLITIDA 


As already remarked, the Graptolites proper are now generally referred 
by authors to the Rap1ata—Hydrozoa ; while some forms, which I inelude 
in the family, have been heretofore regarded as reticulate bryozoans, or 
as gorgonians. 

- In nearly all the true bryozoam forms among fossils, we have the means 
of tracing the relations and analogies, both in manner of growth and 
reproduction, throughout all the successive geological periods, and in the 
present fauna. It becomes therefore more difficult to discover such 
analogies for the Graptolitide, since the Graptolites proper disappear from 
existence in the Silurian period; and the latest form of Graptolitide 
( Dictyonema) is not found, so far as now known to me, in American strata, 
at a later period than the Hamilton formation or Middle Devonian. From 
this cause the mode of growth and development are not readily understood 
as in those families which can be traced throughout the geological series, 
and still find their analogues in the present seas. 

In 1858, I laid before the American Association for the Advancement 
of Science a notice, with some illustrations of graptolite stipes, bearing 
what I then regarded, and do still regard, as the reproductive cells 
(Gonophores). These cells first appear as small ovate buds upon the 
margins, projecting but little beyond the regular cellules, and, becoming 
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enlarged, form elongated sacs with swollen extremities, which are finally 
‘dehiscent ; and then, as I suppose, discharging the ovules or germs, are 
gradually absorbed or dissipated. 

Although these sacs are distinctly defined, they have scarcely any 
apparent substance, except along the lateral margins, which are limited by 
a filiform extension resembling the solid axis of a graptolite. There are 
likewise numerous fibres of this kind traversing the sacs; and these some- 
times remain attached to the original stipe after the other parts are 
separated. In one example, we have conclusive evidence that they are 
connected with the solid axis of the parent stipe. The gradations of deve- 
lopment in these sacs may be studied in figures 6-9, Plate i. 

In the specimen fig. 10 of the same plate, the ordinary cellules are 
removed, and the fibres are still seen joined to the axis, showing the origin 
of the reproductive sacs. In can specimens bearing these sacs, the 
cellules of the stipe are so obscure that the species cannot be determined ; 
but in fig. 9 we find them attached to a well-marked stipe of G. whdtfieldz. 

This mode of reproduction in the graptolites shows much analogy with 
the Hydroidea, and would indicate the sertularians as their nearest 
analogues.”* 

Upon the surfaces of the slate where these bodies occur, there are 
numerous graptolitic germs, or young graptolites of extremely minute 
proportions, ranging from those where the first indications of their form 
can be discovered, through successive stages of development till they have 
assumed the determinate characters of the species. 

In several examples, these minute germs have been detected near to and 
in contact with the reproductive sac; and in one case, there is but a hair’s- 
breadth between one of the fibres of the sac and one of the oblique 
processes at the base of the germ. It cannot be said that we have 
detected the germ actually within the sac; but the numerous young indi- 
viduals lying near them, and upon the surfaces of the same laminz, offer 
very good arguments for supposing that they have been thus derived. 

The earliest defined form which we observe in the young graptolites 
consists of the initial point or radicle;.a diverging process of similar 
character on each side, but not quite opposite; a longitudinal axis of 
greater or less extent; and a sac-like covering, or thin pellicle of grapto- 
litic test, which has scarcely assumed the form of cellules, but which is 
most extended in the direction of the common body along the solid axis, 
This little sac contains the germ of the zoophyte, which, extending itself 


*In the recent Sertularia and Campanularia we find ovarian vesicles, in which a 
number of ovules may be enclosed in a commen envelope. These vesicles are developed 
along the side of a stipe or branch, and the cvules are often arranged along a central axis, 
each one communicating with the common axis of the zoophyte. [Jas. J. Lister, Philo- 
sophical Transactions, 1834, pp. 365-388, pl. ix. Cited also by Dana, ‘* Structure and 
Classification of Zoophytes.’’ | 

Prof. M‘Coy has stated (British Paleozoic Fossils, p. 4) that he has found near the 
base of the ccllules of graptolites, a transverse partition or diaphragm, similar to what 
may be observed in some sertularians, and which he regards as proving similar relations; 
but I have not discovered, in any American specimens, evidence of such cell-diaphragms. 
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ag the common body in its canal along the axis, gives origin to the budding 
which developes the successive cellules and the gradual building up of the 
polypary. 

The earliest condition of development is illustrated in fig. 12 of Plate 

At a farther stage of development we have the form better defined, 
as in fig. 13, where the germ has assumed the general aspect of G. pristis, 
the slender lateral processes being rectangular to the axis. 

On the left hand of fig. 8, and at the third reproductive sae below the 
top, there are two germs visible, close to the. sac, where the connection 
between one of these and the fibre 1s nearly complete. The same is shown 
in the enlarged fig. 11. 

In figure 14 we have the germ of another form, which is unequally 
developed on the two sides. Figure 15 (represented of the natural size) 
appears to be of the same species, having reached a more definite form. 
Figure 16 is an oval disc, of which several more or less defined specimens 
have been found among the young graptolites, but I have not been able to 
trace it to any known mature form. 

The specimens figs. 17 and 18 appear to be the young of G. bicornis, or of 
a similar form. In one the body is narrow, without marks of cellules, and 
the solid axis is not extended above the common body, haying probably been 
broken off. In the other there is a greater expansion of the common body, 
but no cellules are visible, and the central portion of the substance is more 
dense, while towards the margin it is extremely thin ; the solid axis is 
extended beyond the stipe, and the lateral oblique processes are quite 
perfect. This germ, with its axis and common body, had not begun to 
develop the cell-apertures on its margins, which may be seen at a later 
period. 

In nearly all the young graptolites, there is an extension of the common 
body along the axis above the incipient cellules. This is observed in the 
figures referred to and’ in the young of G. ramosus, shown six times 
enlarged on Plate ii, fig.‘21. 

Although I have found none of the $e forms with repro- 
ductive sacs attached, I have nevertheless observed what appear to be the 
young of some of these species, having an aspect similar to the others, 
except in carrying the development upon one side only of the solid axis. 
An illustration of one of these forms is given in fig. 19, Plate i, showing 
_ the base irregularly divided. These forms cannot be referred to any known 
mature species. 


tee 


This mode of development, illustrated in numerous specimens, can be 
readily understood in the simple stipes, whether of the monoprionidian or 
diprionidian character. Admitting that the examples given furnish 
evidence of the mode of reproduction of the diprionidian forms, or those of 
the Sub-genus DIPLOGRAPTUS, where we have a range of cellules on each 


* All the specimens of germs or young graptolites are six times enlarged, except figs. 
11 and 17. 
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side of a solid axis, it is easy to perceive how the germ of an analogous 
form may develop from its initial point two series of cellules upon a stipe, 
where the parts diverge in opposite directions from the common origin or 
initial point. One step further in this direction will give us the four-stiped 
forms, where the germ of the common body, with its additional elements 
of subdivision, produces the quadripartite frond; and so onwards, until 
we have the numerously-branched fronds and the branching stipes. 

In all these, the germ in its incipient development will differ very little. 
It may consist of the radicle or initial point, with the solid axis and the 
common body separated into two, four, eight, or an indefinite number of 
divisions, each one bearing its solid axis and common canal. These sub- 
divisions sometimes all take place near the origin, which is always central ; 
aad the divisions continue simple throughout, or do not bifurcate after 
they commence to develop cellules. In others the stipes are again divided, 
and this subdivision is only limited by the extent of the frond. In all 
these fronds the parts are always arranged symmetrically or bilaterally on 
the two sides of the initial point, as has been illustrated in the preceding 
pages. 

In the greater part of the monoprionidian forms, we have only modifica- 
tions or extensions of the simplest form of development shown in figures 
8 and 9 of Plate iii. Where the divisions at the base become more nume- 
rous, as in figures 15, 16, 20 and 22, it is simply a farther subdivision of 
the stipes, but all taking place near the initial point. Ina further deve- 
lopment, the subdivision takes place at any point along the branches, either 
near to, or distant from the initial point. Where the divisions at the base 
become more numerous (and indeed in some of the four-stiped species), 
we often find a thick corneous test, of the same substance as the 
other parts of the graptolite, uniting the bases of the stipes and continuing 
along their margins. This disc has a greater or less development, not 
always corresponding to the size or extent of the stipes. It is sometimes 
absent, apparently from accident, and some of the four-stiped species are 
not known to possess it; while it has never been observed in any of the 
species where the stipes are properly branched, or divided in the celluli- 
ferous parts of their length.* 

The interior of this corneous disc, previously described as apparently 
composed of two plates of the test, has probably been occupied by some 
softer substance, which may have been an extension of the common body, 
or have had in some degree the character of the common body of the stipe. 

The development of the diprionidian forms, as deduced from the young 
graptolites which we find associated with the reproductive cell-bearing 
stipes, would show that these forms of graptolites exist as single and 
simple independent stipes from the commencement of their growth. 
Nevertheless I conceive that both Retzolites and Retzograptus may have 


* See remarks upon the Genus DicnoGgraptus under Generic descriptions in this paper. 
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existed in compound fronds, having their origin from a central point’ not 
unlike in the commencement to Graptolithus logani, but without the 
central disc. These fronds were probably concavo-convex, as were the 
individual stipes. The solid axis, instead of being central, is placed exter- 
nally along the centre of the convex or outer side ; and the cell-divisions 
on that side reach to and join it; while on the upper or concave side the 
cell-divisions do not reach the centre, leaving a space for the common 
body, which has been shown by BARRANDE and GEINITZ to produce a 
central longitudinal prominence. 

In these forms the mode of development has been similar to that already 
explained, the modification being chiefly in the external position of the 
axis and the joining of cell-divisions with the axis on one side; leaving 
the common body in a somewhat triangular form, from which the alveoles 
are developed on either side. 

Whether the Phyllograptus existed as simple stipes with four ranges of 
cellules, or in a compound arrangement as in fetzograptus, the mode 
of development has been similar: either the germ with its initial point 
developed a single stipe with four ranges of cellules, or the same elements 
first subdivided, and each division gave origin to its stipe through the 
common body. 

In regard to the development of the cellules in the different parts of 
the graptolite, we observe, as a uniform feature, their lesser development 
towards the base of the stipe. In all the monoprionidian forms, this cha- 
racter is particularly observable ; and in a few species, the earlier cellules 
are raised in a scarcely perceptible elevation above the general surface of 
the common envelope. Indeed, in a few instances, it is impossible to ascer- 
tain satisfactorily whether these earlier prominences are expanded into 
open cellules. As the stipe is extended, they become gradually more and 
more prominent, until towards the middle, or oftener perhaps nearer the 
distal extremity, their greatest degree of development is reached. In- 
some species this takes place near the base, and in the more elongated 
stipes there is no sensible increase throughout a great part of their length, 
and the two margins of the stipe are essentially parallel. Towards the 
distal extremity there is a gradual, or often a more abrupt, diminution in 
the size of the cellules; and a few of the last ones are much smaller, until 
the terminal cellule is sometimes seen in a partially developed condition 
between the common body and the partition of the preceding cellule. 

The same condition of development in the cellules is true of the diprio- 
nidian forms, as is shown in some degree in G. pristzniformis, Plate xiii 
- (Canadian Decade, 11), but more especially in the accompanying figures 
of G. pristis and G. whitfieldi, the last of which also shows the higher 
cellules diminished, so as to contract the width of the stipe above (figs, | 
32 and 33, p. 205). 
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Fig. 32. Fig. 33. 
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In Retiolites and Retiograptus, the full development of the cellules 
takes place below the middle of the length of the stipes, while they are 
less developed towards either extremity. In some species of Retzolites, 
including one from the Clinton formation, the cellules acquire their greatest 
development near the base, and the margins are essentially parallel for the 
greater part of their length. 

In Phyllograptus, the lesser development of the cellules at the base of 
the stipe is a marked feature. They increase rapidly towards the middle ; 
and their greatest development is sometimes above and sometimes below 
the middle, but in all cases becomes rapidly less towards the apex. 

In Dendrograptus, where we have a stout stem without cellules, the 
branches usually begin at some distance ,above the base, and in their 
lower part they have scarcely the appearance of being celluliferous: in 
the middle of their extent the cellules become more distinet, and, so far 
as can be observed, they are less developed towards the extremities. 


VI.—MODE OF EXISTENCE. 


The numerous individuals of entire or nearly entire fronds illustrated 
in this memoir, as well as large numbers of others examined, serve to give 
a pretty clear idea of the general form of the true Graptolites, as well as 
of their congeners of the same family. Notwithstanding the presence of 
the radicle or initial point observable in so many species, it does not afford 
evidence of attachment to the sea-bottom or to any other substance, at 
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least in the mature condition. In all the monoprionidian forms, however 
much or little extended the radicle may be, it is always smooth, and 
tapering to a point. In many of these, and more especially in those with 
a central disc, this radicle is reduced to a minute protuberance, and is 
often scarcely or not at all perceptible. 

The same is essentially true of the greater number of diprionidian forms 
examined. In these the solid axis is sometimes extended beyond the base 
of the stipe, and terminated as if broken off abruptly ; while there is often 
a, slender oblique process on each side of the base. 

In Retiograptus and Phyllograptus, there is not the same evidence of 
completeness at the base of the radicle. The lower termination, when it 
can be fully examined, is broken, as if there had been a further continua- 
tion of this part, though it exhibits no enlargement. I have inferred that 
all these, like the examples of Retzograptus eucharis (fig. 9, Pl. iv), 
have constituted parts of a similar compound body, and are but the sepa- 
rated stipes of the frond. If this be true, their mode of existence is not 
unlike the other species with compound fronds and a central disc. 

In G. becornzs, the extension of the solid axis below the base of the stipe 
is not always preserved ; but whenit is entire, we find two strong, diverging 
and slightly curving processes or spines from the base, having smooth 
terminations. Sometimes a disc or bulb, of the same substance as the stipe, 
extends between these spines, and, in the compressed condition, envelopes 
a few of the lower cellules, as shown in fig. 17, Plate ii. Some of the 
phases presented by the basal extremities of this species are shown in figs. 
13, 15, 16, and 17 of the same plate. 

The expansion at the base of this species has the same general appear- 
ance as the central disc of G. logani, G. headz, and others; showing that 
this sort of development of the substance is not alone characteristic of 
those forms having several stipes united at the base. In other examples 
this basal expansion is contracted in such a manner as to give a crescent- 
form to the lower extremity ; but in all these gradations, the margins of 
this part are entire and unbroken. 

We have seen that the youngest forms of. the diprionidian graptolites, 
those which we may suppose had but recently escaped from the reproduc- 
tive sac, are furnished with the minute radicle-like appendage or extension 
of the solid axis, as well as the oblique lateral processes like tentacula ; 
and the condition of these parts does not seem to have been essentially 
changed during any subsequent period of their growth. While the exten- 
sion of this slender solid axis does not seem of sufficient strength to have 
formed the base of attachment to the sea-bottom, it may have been 
sufficient to maintain connection with other parts of a compound polypary ; 
but this condition has never been proved as true of any of the species of 
Diplograptus proper. 

Yor all those species with a single range of cellules, as well as for some 
with a double range, including Retzolztes, Rettograptus, and Phyllograptus, 
I conceive that we have already shown a similar plan of development and 
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a uniform mode of existence ; and we are constrained to believe that all 
these forms, in their mature condition, were free floating bodies in the 
Silurian seas. 

In regard to another group including Dendrograptus, Callograptus, 
and Dictyonema, as well as one or two other forms, we have some evidence 
indicative of a different mode of existence. The stems of Dendrograptus 
are enlarged towards their base, and sometimes present a sudden expansion 
or bulb, which I have inferred may be the base or root, once attached to 
another substance or imbedded in the mud. The general form of the 
Species conduces to the belief that they were fixed to the sea-bottom, 
though possibly this basal expansion may have resembled that of Graptoli- 
thus bicornis. In most of the species described, the lower extremity is 
imperfect, and its termination unknown. 

In those which I have termed Callograptus, the bases of the fronds are 
imperfect, but indicate, according to analogy, a radicle or point of attach- 
ment like Dendrograptus. In the more nearly entire forms of Dzctyonema 
known, we have not been able to observe the base ; but from their simi- 
larity in form and mode of growth to Fenestella and Retepora, we have 
inferred their attachment either to the sea-bottom or to foreign bodies. 

Nearly all these forms occur in rocks where there are few of the larger 
fossils, and indeed few fossils of any kind except the graptolites; so that 
there is little chance of finding their bases attached to shells and corals, 
as we do those of the bryozoans, even if they had thus existed. The 
Dictyoneme of the Niagara, Upper Helderberg, and Hamilton groups do 
occur in strata which contain large numbers of other fossils ; but we have 
no evidence of their having been attached. It is only from their general 
form, therefore, and from their analogy with other bodies, that we infer 
that these genera may have been attached to the sea-bottom or to other 
objects during their growth. 

We admit therefore that the family of Graptolitide, as now extended, 
may include both free and fixed forms. 


VII. GENERAL CHARACTERS OF THE FAMILY GRAPTOLITIDZ; WITH 
REFERENCE TO THE DISTINCTIVE FEATURES OF THE GENERA, AS 
KNOWN IN THE GEOLOGICAL FORMATIONS OF CANADA AND THE 
UNITED STATES. 

In the first section of this memoir, I have remarked upon the nature 
and general form of the graptolites proper, and the allied genera which I 
regard aS belonging to the same family. The large accession to the 
number of species, and the great variety of new forms added to those 
formerly known, require an extension of the characters heretofore given. 

The numerous graptolites described by Nitsson, Hisinaer, BRoNn, 
MurcHison, EIcHwWALD, PortTLock, GEINITZ, BARRANDE, SUESS, 
McCoy, Sauter, Harkness, Nicot, MEneGHInNt, myself, and others, 
are for the most part in a fragmentary condition, affording knowledge 
only of the simple stipe, the structure of its parts, and the arrangement of 
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the cellules. From these fragments, however, we have derived the generic 
characters; while the modifications in form, and the order and relations of 
cellules, have furnished means of specific distinctions in the greater pro- 
portion of those described. 

In maintaining the generic term Graptoléthus for the forms which have 
the nearest relations with those to which the term was originally applied 
by Linnzaus, M. BARRANDE has proposed two sub-genera, characterized 
by the presence of a single series, or of two parallel series of cellules, 
under the names of Monoprion and Diprion. The latter term having been 
applied to a genus of insects, the name Dzplograptus* of McCoy has 
generally been adopted. 

The distinction indicated would at one time have expressed a character 
perfectly trenchant; but the discovery of such forms as G. ramosus} and 
G. furcatus, shows the occurrence of both a single and a double series of 
cellules upon the same stipe, or, more properly, shows the basal portion 
consisting of a stipe, with two parallel ranges of cellules. The stipe, 
dividing at some distance above its origin, is continued as two simple stipes, 
each with a single range of cellules. These cellules are on the outer 
margin, and are-a continuation without interruption from those of the 
lower part of the stipe. Including these therefore in the same group with 
G. pristis, the subdivisions indicated would have less value for the purposes 
of study; but I believe these latter forms may be separated on other 
grounds, as will be shown farther on; so that with our present knowledge 
we may still recognize Diprion, = Diplograptus, as a well-marked and 
clearly-defined sub-generic group of the Graptolzthus proper, having such 
forms as G. préstis among the typical species. 

M. GrEINITZ has more recently proposed the name Monograptus to 
include Monoprion and Rastrites of BARRANDE; placing under this genus, 
as his typical species, G. sagzttarzus of HIstIncER, which has usually 
been regarded as the typical form of Graptolithus of LINNA&US. 

The genus Cladograpius +t is also proposed by M. GEINITZ, to include 
the species G. ramosus and G. furcatus, HALL; G. murchisoni, Brox; 
G. serra, BRONGNIART; G. forchhammeri, GEINITZ; and G. sextans and 
G. serratulus, HALL. At the same time the British palzontologists, 
adopting the name Dzdymograptus, M‘Coy, place under that genus G. 
murchisoni, Buck; G. caduceus, SALTER; G. sextans, HALL; G. geminus, 
Hisincer; G. hirundo, SALTER, and other similar forms. Those which 
are made the typical forms of the genus by GEINITZ are the ‘species 
gemelle’’ of BRonn, who included under that term the G. gemznus, HI- 


*In the genera proposed by myself, I have chosen the termination graptus instead of 
grapsus, since the latter termination is in use in the nomenclature of Crustacea. 

+ The subdivision of this species beyond the first bifurcation, represented in the Pale- 
ontology of New York, Vol. i, pl. Ixxili, fig. 3, is erroneous; the specimen consists of 
two individuals, the base of one being placed directly in the axil of the other. 


{ Cladograpsus, Geinitz. Syn. Graptolithus auctorum; species gemell@, Bronn (Die 
Versteinerungen der Grauwacken formation in Sachsen, etc., Heft i, Graptolithen, p. 29). 
Monograpsus, Id. ibid. p. 42. Syn. Monoprion et Rastrites, BARRANDE; Graptolithus, 
Sugess.. Not Cladograptus, CARRUTHERS. See supplementary note. 
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SINGER, and G. murchisonz, Beck, which are by no means nearly related 
to G. ramosus or G. furcatus. The first named two species, which were 
the earliest known of that character, and regarded as the typical forms of 
Didymograptus, are similar to G. béfidus and G. extenuatus of the Canadian 
Decade, represented in fig. 13, Plate ii of this memoir, and differing from 
figs. 8 and 9 of the same plate only in the lesser divergence of the stipes. 

At a later period, Mr. SALTER proposed a further subdivision of the 
graptolites under the name Tetragrapius, ‘‘ a kind of double Dedymograp- 
tus,” of which G. bryonoides is made the typical species; and G. quadri- 
brachiatus is referred to the same genus. He also proposes Dichograptus 
for those having the ‘‘ fronds repeatedly dichotomous from a short basal 
stipe into eight, sixteen, twenty-four, or more branches, each with a single 
row of cells.”’ ‘‘ But the main character which distinguishes Dichograptus 
is the presence of a corneous plate * which envelopes all the lower part of 
the branches, and which is not known in any other genus of the group ; it 
has not indeed been seen in more than two or three species of Dichograptus, 
but it may not in many cases have been preserved.’’t 

These subdivisions may be of some value when the entire frond and all 
its appendages are preserved, but unfortunately this is rarely so; and 
when we have but fragments of the stipes or branches, there is no force or 
value in the application of these terms: we are thus reduced to the neces- 
sity of adopting the old term Graptolithus. Again, the value of Dedy- 
mograptus I conceive to be pretty well illustrated in the case of G. 
caduceus, the original of which is cited from Lauzon, Canada.t After 
studying the large collection of graptolites made by the Canadian Geo- 
logical Survey, I am compelled to believe that the G. caduceus was founded 
upon such forms as I have represented on Plate iii, figs. 18-21; for 
we have no two-stiped species or forms of ‘“ Dédymograptus”’ with a 
pedicle or radicle so long as that represented in the figures of Mr. 
SALTER, nor any one so abruptly recurved; and I regard the apparent 
radicle in the two examples figured as simply one of the four stipes 
imbedded in the shale, and exhibiting its non-celluliferous margin and a 
small portion of its width, as I have shown in the figures cited. 

Other varieties of this form show only the two simple stipes, with a 
slight process in the centre, We have therefore a “ Tetragraptus’’ in a 
condition undistinguishable from a “ Dzdymograptus’’; and the same may 
happen in G. bryonotdes, whenever the quadripartite stipe is separated 
into two; and in the separated stipes it is impossible to know if 
there have been two, four, or eight in the entire individual. With 
regard to those fronds which are repeatedly dichotomous, forming 
the genus Dichograptus, of which the distinguishing character is the 
central ‘‘corneous plate which envelopes all the lower part of the 


— 


* First discovered in the graptolites of the Quebec group at Point Levis. 
{ Quarterly Journal of the Geological Society, Vol. xix, p. 136. 
t Graptolithus caduceus, SALTER; Quarterly Journal of the Geol. popetety Vol. ix. 


[Assem. No. 239. ] a7 
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branches,” we may remark, that we have three or four species of the 


four-stiped form, or ‘‘ Tetragraptus’’ with the central corneous plate; 
while we have four species which are not known to possess it. Of the two 
eight-stiped species known, one has the central corneous plate or disc, and 
the other was probably destitute of such an appendage. In G. logani, 
with its numerous simple stipes, the central corneous plate is usually 
present, though not in all examples; while G. multifasciatus, with more 
numerous simple stipes than G. loganz, is not known to have a central 
corneous disc, and, from its mode of growth, probably never possessed 
such an appendage. From the irregularity of growth in the G. abnormis, 
I infer that there was no central plate. 

In all the properly-branching species where the initial point is known, 
as in G. flexilis, G. rigidus, and G. mélesz, no such central plate has ever 
been seen; nor has it been shown in any European species, so far as I. 
know. Those with the ‘fronds repeatedly dichotomous,” similar to the 
one originally proposed by Mr. SALTER * as the type of Dichograptus, are 
not known to possess the central corneous disc. 

Although entirely willing to accept and adopt such subdivisions of the 
graptolites as will aid in determining their zoological character and 
relations, their geological value, or indications of differences in mode of 
development, I do not appreciate the force and value of these proposed 
generic subdivisions for the two, four and eight-stiped species, or the 
presence or absence of a central corneous disc as indicating generic distine- 
tions ; since it is impossible to obtain any aid from such designations 
for the references of the numerous fragments which are the ordinary form 
and condition in which we find the graptolites, and in which they must 
generally be studied. 

The form, mode of growth, and arrangement of cellules in all these 
several propcsed genera, are so identical in plan as to afford no means for 
generic separation; and although the same is true of the properly ramose 
forms, yet I conceive it might have been convenient to adopt a term 
(Dichograptus or Cladograptus) indicating the ramose character of the 
stipes, regarding as true branches only the subdivisions which take place 
after the commencement of the cellules. 

The Genus Nereograptust of GEINITZ, proposed by that author to include 
such forms as INereztes, Myrianites, and Nemertites of MurcHison, and 
Nemapodia of Emmons, etc., can scarcely be admitted into the family of 
Graptolitidz, since all the American species referred to the first three 
named genera have no texture or structure like graptolites, and (as Lhave 
elsewhere shown) appear to be referable to the tracks or trails of some 
marine worms or other animals upon the sea-bottom; while Nemapodia is 


* Geologist, Vol. 4, p. 74, 1861. 
| Nereograpsus: Die Verstein. Grauwacken formation, etc., Graptolithen, p. 27. 
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simply the trail of an existing slug upon the slightly lichen-covered sur- 


faces of the slates.* 
The Genus Glossograptus of EmMMons is founded upon a species of 


Diplograptus with ciliate appendages on the cell-margins ; and no charac- 
ters are given to show its generic distinction. The typical species of. 
Nemagraptus (IN. elegans) is apparently a part of an individual of 
Graptolithus gracilis, or of some similar form; while the relations of the 
second species of the genus (NV. capillaris), an elongate, flexuous, 
filiform body wiih a few branches at irregular intervals, can scarcely be 
determined from the figure given. 

The typical and only species of Staurograptust of the same author is. 
a very remarkable form of extremely minute proportions. Its mode of 
growth and subdivision of stipes, if accurately represented in the figure, 
are unlike anything known among this family of fossils, and it merits. 
generic distinction. 

The term Diplograptus is properly applied to such forms as Graptolz- 
thus pristis, HISINGER; G. palmeus, BARRANDE (excepting figs. 5 and 6) ;. 
G. foliaceus, MurcHISON, and G. amplexicaulis of this memoir; where 
the cellules are disposed in parallel ranges on the two sides of the central 
axis, and are of the same or similar form and arrangement with those of the. 
monoprionidian form G. sagzttarzus, and with others of that type; the reason 
for the proposed separation being in the double range of cellules only. 

In the ordinary forms of Diplograptus (Plate iii, figs. 1-7), as in the. 
ordinary monoprionidian types, the cellules are usually closely arranged, 
and overlapping each other for a part of their length. In a single species 
(G. putellus, from the Hudson-river formation in Iowa), which has come. 
under my observation in some well-preserved fragments, we have so far a 
modification of the general arrangement of the cellules that the apex of 
one barely reaches the base of the next succeeding. The stipe is a strong. 
elliptical tube with a flattened central solid axis, the line of which is 
marked on the exterior by a longitudinal undulating groove (fig. 10, Pl. ii)... 
The surface is strongly striated transversely, and the sides studded with. 
tubular cellules, which are alternately arranged. These cellules are sub- 
oval, flattened on the side adjoining the body of the graptolite, curving on 
the exterior free portion, and obliquely flattened at the base just above the. 
aperture of the cellule next below, as shown in the profile view (fig. 11, 
Plate ii). The exterior test of the common body is swollen in oblique 
undulations in the direction of the base of the cellules, or where the indi-_ 
vidual buds take their origin; and the axis is curved towards the opposite 
side, as shown in fig. 10. 

The transverse diameter of the stipe is about two-thirds as great as the 
longer diameter. The celluliferous face of the stipe shows broad elliptical _ 


* These markings can be easily removed from the surface of the laminz by washing with 
wate and they can be traced over the exposed surface of the edges of the successive 
amine. %- 


| Glossograpsus, Slawrograpsus, Nemagrapsus: Emmoms, American Geology, Part ii, 
pages 108 and 109. 
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depressions ; the lower side, for little more than half the height, being the 
sub-oval cell-aperture ; while the upper part is the semi-oval flattened area 
at the base of the next succeeding cellule, as shown in fig. 11, Plate ii. 
In this case the cellules are shown to be separate and distinct tubes, closely 
pressed against the lateral walls of the stipe on one side, and communica- 
ting with the common body by a slightly narrowed passage, as shown in 
figure 12, Plate 11, which represents a longitudinal section of the body. 
In a transverse direction, the base of the cellule is wider than the aperture 
(fig. IIS SPAS ann): 

Specimens of this character, on becoming flattened, would present a form 
where the cellules, though inclined against the common body, would not 
overlap each other, and where the margin of the cellule is directed 
backward instead of forward. Were these cellules to be prolonged, they 
would overlap the next in advance, presenting in this condition but a slight 
modification of the usual forms of Dzplograptus. These deviations from 
typical forms are so slight as to offer no sufficient ground for generic 
Separation. 

There are, however, a few examples, where the stipe is marked by a 
range of cellules upon each side of the central axis, which appear to be 
properly separated from Déplograptus, on account of the form and structure 
of the cellules. These are apparently quite unlike those of G. pristis, and 
others of that sub-genus, The Graptolithus ticornis, and two or three 
allied forms, when flattened in the shale, show, as already described, a 
simple semi-elliptical notch in the margin of the stipe, nearly rectangular 
to the axis. This is well shown in fig. 3, Plate vi, of M. BaRRANDE’s 
memoir, and alsoin Mr. SALTER’s illustrations of Graptolithus teretiusculus 
of HistnceR.* It is represented, less perfectly, in the figures of Prof. 
HARKNESS,{t and in most of my own figures on Plate Ixxiii of the first 
volume of the Palzeontology of New-York. When compressed rectangularly 
to the cellules, the apertures are transversely oblong-oval; and the same 
form is shown when looking upon the celluliferous margin of an uncom- 
pressed stipe. ae 

The structure of these stipes and their cellules has already been 
described in a preceding section, with reference to the figures illustrating 
the same. The G. bicornis, known in New-York and Canada, may be 
considered the type of a group of species of which we have two in the 
shales of Norman’s Kill near Albany, one in Ohio, and a similar or identi- 
cal form in the Utica slate at Collingwood in Canada West. I would 
include in the same group figs. 5 and 6 of Plate iii, as well as figs. 7, 8 
and ;,15, Plate ii of M. BarranpE’s Memoir, Graptolithus teretiusculus 
of HisincER, and those referred to the same species by SALTER.t The 


* Quarterly Journal of the Geol. Society of London, Vol. viii, pl. xxi, figs. 3 and-4. 
j Id. Ibid., Vol. vii, pl. i, fig. 11. 
{ Quarterly Journal of the Geological Society, Vol. viii, pl. xxi. 
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Diplograptus rectangularis of M‘Coy* is of the same type, as also figs. 1, 
5,10, 11, 12, ete., Tab. ii, of Geinirz (Graptolithen); and I conceive 
that many of the scalariform specimens belong to species of this character. 

The Graptolithus ramosus has usually been arranged by authors under 
Diplograptus ; the lower part of the stipe having adouble range of cellules, 
on the outer margin of each division, as already described; and a simple 
explanation of this condition has been offered by supposing that the solid 
axis has been divided after the death of the zoophyte. This, however, 
will scarcely afford a satisfactory argument when we find that all the 
specimens are in the same condition; that usually the division begins at a 
uniform distance from the base; and that when entire, the divided portion 
much exceeds the simple undivided part of the stipe. Moreover, the 
Species is recognized in this condition in the Hudson-river formation in 
Canada, and has likewise been recognized in Great Britain; while a similar 
or identical form has been shown by Prof, M‘Coy to occur in Australia. 
We must therefore seek some other than an accidental cause for the expla- 
nati on of this uniform bifurcation ofthe stipes of that species. In the 
meantime, it appears to me highly proper to suggest its separation from 
Diplograptus. : | 

On farther comparison, we shall find that G. ramosus is not quite alone 
in 1ts peculiar characters. In G. furcatus there are a few cellules at the 
base of a simple stipe below its bifurcation; and in G. sextans, the lower 
part of the stipe is simple, the division taking place above the first cellule ; 
but in entire individuals the division is never from the initial point, as we 
see it in G. befidus and G. nitzdus. 

Now these first named species, as well as G. ramosus, have cellules of a 
peculiar form; and looking still farther, we find a similar form of cellule in 
G. forchhammerz, GEINITZ, and G. divaricatus, HALL, two species which 
are divided from the base, having a single range of cellules upon the outer 
sides of the stipe. I believe it will be found, moreover, that all the 
graptolites with cellules on the lower side of the stipes (in reference to the 
initial point or radicle) have these parts of the same form as in G. ramosus, 
and very unlike the G. préstis and allied species. Nor are the cellules on 
the simple or divided portions of the same stipe, or on those which are 
entirely divided, and upon the lower side, at all like the cellules of G. przodon, 
G. geminus, G. murchisoni, or any of the allied forms illustrated in this 
memoir to which the term Dedymograptus has been applied; nor can they 
be properly united with them. The form of the cellules is always suffi- 
ciently distinctive, even in fragments of the, stipes; and this feature, 
together with the mode of development or growth, seems to me sufficient 
to sustain a generic distinction. 

The Genus Retzolztes is described by M. BARRANDE as having no central 
solid axis, but with a single internal canal occupying the median portion 


* British Paleozoic Fossils, page 8, pl. xiii, figs. 8, 9, and 10. 


214 TWENTIETH REPORT ON THE STATE CABINET. 


of the polyp. The prevailing form of the stipe is somewhat concavo- 
convex, with the centre of the concave side prominent; the entire surface 
is covered by a net-work of corneous substance, and the cell-apertures are 
quadrangular. 

Prof. GEINITz has given some further illustrations, showing more em- 
phatically a longitudinal axis on the convex side, to which are joined the 
cell-partitions ; while he regards the common body as occupying the pro- 
minent central portion of the concave face of the stipe, and showing the 
cell-partitions terminating before reaching the centre, leaving a space 
occupied by the width of the common body. This he represents as covered 
by a net-work of slightly different texture from that of the other portions 
of the substance. z 

The Canadian specimens which I have referred to this genus are so 
extremely attenuated that it is impossible to determine the details of 
structure, and the surface-characters are obscure. Thus far we have no 
American specimens in a condition to afford the means of elucidating some 
obscurities, which seem to me still to exist, in regard to the intimate struc- 
ture of this genus. The species of the Clinton formation is extremely 
compressed; and while some specimeys show the cell-divisions terminating 
at a distance from the centre, yet, after protracted and repeated examina- 
tions, my most critical observations result in showing only the structure 
which is illustrated on Plate 1, figs. 20 and 21. 

On one side we have an external, cylindrical, solid axis, to which tlre 
cell-divisions are joined; but these latter show only a filiform cylindroid 
process, extending from the axis to the cell-margin, and projecting a little 
beyond the margin of the stipe. The only other aspect which we observe 
in this species is that cf an undulating or zigzag filiform axis on the. 
opposite side, to which the cell-partitions are joined, as in fig. 21, Plate i. 
We know this to be on the opposite side or within the stipe, as it is. 
somctimes seen overlying the straight axis and cell-partitions. 

At the junction of the cell-divisions with the zigzag axis there are other 
processes of similar character, projecting upward and outward from the 
axis, all of nearly equal length, but apparently broken at their extremities. 
I have not been able to determine any connection between these and other 
parts of the skeleton, but we have the two structures very clearly repre- 
sented in the figures referred to. I have supposed that similar processes 
may have extended to the opposite side, from the junction of the cell- 
partitions with this undulating axis, either joining the cell-divisions or the 
straight axis; but after long investigation, I have been unable to find 
satisfactory evidence of such connection. The cell-apertures are sur- 
rounded by thickened margins, and the only appearances of cell-partitions 
are the sub-external cylindrical extensions from the aperture to the axis. 
Neither the species of the Quebec group nor that of the Clinton formation, 
in any of the specimens seen, are in a condition to show evidence of the 
concavo-convex character of the stipe represented by M. BARRANDE and 
Prof. GEINITZ. 
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The species of Reteograptus, while having some characters in common 
with Retzolites, do not possess the reticulated structure of the test in either 
of the described species. There yet remains some obscurity in regard to 
the internal structure of this genus, which can only be satisfactorily 
explained by the examination of better preserved specimens. Neverthe- 
less, in its general form, structure and mode of growth, it is shown to be 
quite distinct from other graptolitic genera. The three species referred 
to this genus present differences which ean only be reconciled by supposing 
that the two sides of the stipe are very unlike each other in form and 
external characters, as in Retzolites. | 

The species for which I have proposed the generic name Phyllograptus, 
present close analogies with the typical form of Diplograptus in the character 
of test and form of cellules. These, in their aperture and form, are nearly 
quadrangular ; and the cell-partitions are apparently continuous between 
the cellules, and reach nearly to the central axis; characters which we find 
in Diplograpius These forms, in their great lateral extension, depart 
widely from their analogues; but they differ more essentially in their 
cruciform mode of growth, presenting an arrangement of parts, as if four 
simple stipes (like those of G. bryonoides or G. bigsbyi) were joined 
together by the coalescing of the solid axes. In this latter respect, and 
in their great development in width, they differ most essentially from all 
the other genera of this family of fossils. These forms are illustrated on 
Plate iv of this memoir. 

In the typical species of Dendrograptus, as illustrated under the generic 
description, and in some other species, we have a wide departure from 
the typical forms of Graptolithus, as developed in the characteristic 
species of the genus. The strong stem or trunk, which is free from 
cellules, and which has apparently been fixed at the base; the irregular 
branching, which has no bilateral, and apparently no definite arrange- 
ment, such as observed in all the forms of true Graptelithus, are strong 
points of dissimilarity, and furnish characters for generic distinction. 
The stem and branches are unequally striated longitudinally, but the 
form of the celluliferous branches and of the cellules offers no important 
difference (except in the smaller dimensions) from those of the stipes or 
branches of the usual form of graptolites with a single series of cellules. 
In one species referred to this genus (the D. gracilis) there is some ~ 
departure from the typical form of cellules, and the body of the stipe is 
contracted at intervals, while the form of cellule and cell-aperture is 
not unlike some of the sertularians. 

The Genus Callograptus offers forms which are intermediate between 
true Dendrograptus and Dictyonema. In these species, the form of the 
cellules has not been fully determined. They are marked in one species 
by slight oval pustules, or oval depressions, upon the extremely compressed 
surface of the stipe; but it cannot be satisfactorily shown that this appear- 
ance indicates the normal condition of the cellule or the aperture. If the 
true form be in reality so far different from the usual character of the 
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Graptolitide as these appearances indicate, it may be found necessary to 
separate them from this family. 

The Genus Dictyonema is restricted to such forms as have the numerous 
stipes and branches connected by transverse, processes, and the whole 
united in a flabelliform or funnel-shaped frond, without elongate stem or 
trunk. The stipes and branches are irregularly striated externally, con- 
sisting of a corneous envelope, as in ordinary graptolites; but I have not 
been able to determine clearly the existence of a solid axis. The cellules 
are indicated by angular processes or cell-denticles on the inner side of the 
branches, as shown in fig. 5 of Plate 1. 

In the Genus Rastrites of BARRANDE, the distinguishing features are the 
slender cylindrical stipes or branches, with distinct slender tubular cellules. 

The few species of Thamnegraptus known, consist of cylindrical or 
sub-cylindrical stipes, with slender elongate alternating pinnule or branch- 
lets. No evidence of cellules has been observed in any of the specimens. 

The peculiar forms for which I have proposed the name Pizlograptus, 
eonsist of branching stems, which, in all their divisions, are studded on 
each side, in alternating order, with narrow pinnule. These are some- 
times extremely slender, or even capillary in their dimensions. In one 
species I have detected elliptical spots upon one face of the pinnule 
which are slightly flattened, and I infer that these are the cell-apertures. 
The substance of the test is corneous, and there is an internal solid axis. 
Although I have placed these forms under the Graptolitide with some 
hesitation, the form of cellules may perhaps render a separation desirable ; 
but with our present information, such a separation cannot at this time 
be made. 

The Genus Inecaulis was proposed for some flattened stipes with a sca- 
brous surface, which have the appearance of denticles upon the margins. 
These stipes grow in close groups or tufts, and are bifurcating or branched 
in their upper portions. No positive evidence of cellules has been observed. 
The presence of denticles, together with a corneous or carbonaceous sub- 
stance, have induced me to place this fossil among the Graptolitide. 

There is still another form known, which may be doubtfully classed 
among the Graptolitidz. It consists of a slender flexible median rachis, 
on each side of which are placed, in alternating order, slender flattened 
pinnulz, which are of nearly equal width throughout, and are themselves 
flexuous. Upon one side of the rachis are minute points or dots, which 
have apparently been the cell-apertures. The test is a black corneous or 
carbonaceous substance, but there is no evidence of a solid central axis. 
These bodies are numerous in some shaly beds of the age of the Trenton 
limestone, at Plattville, Wisconsin. For these I have proposed the name 
of Buthograptus.* 


* Report of Progress of the Geological Survey of Wisconsin for 1860, p. 19; communi- 
cated January Ist, 1861. 
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Associated with the preceding forms, there are some.stems of corneous 
or carbonaceous texture, frequently branched, the branches again dividing, 
and sometimes, if not always, in whorls; in one of which six divisions 
were counted. The general form of the body is not unlike that of Den- 
drograptus, but the branches are more slender, and ramify in a different 
manner, while there are no visible cellules. Without farther knowledge, 
I refer these fossils, with hesitation, to the Genus Oldhamia (O. fruticosa, 
Hatt). 

The variety of form and mode of development among the graptolites is 
shown, by the collections:from the Quebec group, to be much greater 
than had ever before been supposed. The number of species which have 
been traced to their origin, or initial point, and whose mode of growth has 
been verified, is probably larger than in all the collections heretofore made ; 
and, together with those before known, enables us to give a very good expo- 
sition of the characters of this family of fossils. 


SYNOPSIS OF THE GENERA OF GRAPTOLITIDA. 
I. 


Species consisting of stipes or fronds, with a bilateral arrangement of the parts; 
a solid axis, with a common canal extending along each series of cellules. 


1. The successive buds developed in tubular cellules, 
which are usually in contact for a greater or less 
proportion of their length, and inclined towards the 
axis. 
a. Cellules in single series along one side of a } GRAPTOLITHUS, Linneus. 
common solid axis. Stipes, two or more, from Ugo Monopri ton,” 
ie i i ¢ Didymograptus, | Mono- 
a common origin, with or without a central | graptus, Tetragraptus, 
disc. Dichograptus, etc. 
b. Cellules on one side of slender branches, which 
are developed on one or two sides of a long 
slender axis or rachis, the free extremities of (> Canocraptus, Hall, 
which are likewise celluliferous. Ex. G. graci- 
lis and G. divergens. 
. Cellules developed in parallel arrangement on ) 
two sides of a common solid axis. Stipes narrow C DipLoeraptus, M‘Coy. 
elongate. Sub-genus Diprion. J 


Ss 


d. Cellules developed in a cruciform arrangement ) 
on the four sides of a common or coalescent ESSE er Ley Hall. 
axis. Stipes elliptical or sub-elliptical. ) 


2. Cell-apertures excavated in the margins of the 
stipes, without the tubular extension or calycle; 
margins of cellules plain or ornamented. 


a. Cell-apertures upon the two sides of an elongate } 
sublinear stipe. Graptolithus bicornis and ¢ CLIMACOGRAPTUS, Hall. 
others. ) 


* Should it be proved that there exist simple stipes with a single range of cellules, the 
definition of this section will require to be modified, or a new sub-section made to include 
such forms. 


[Assem. No. 239.] 28 


218 TWENTIETH REPORT ON THE STATE CABINET. 


b. Stipes simple at their origin, with cellules 
developed on the two sides near the base; the 
polypary becoming dichotomous above with a 
single row of cellules on the outer margin of 
each division—or stipes growing in pairs from ¢ Dicranocraprus, Hall. 
an initial point, with the cell apertures in a] 
single series on the outer or lower side. Ex. 
G. ramosus, G. sextans, G. divaricatus, and 
others. J 


8. Solid axis excentric or sub-exterior, with cellules 
developed in parallel ranges on opposite sides of the 
stipe, and in contact throughout their entire length. 


} 
a. Known only as separate stipes, with reticulate j Rertorires, Barrande. 


test. 
b. Occurring as simple stipes, and as compound ) 
fronds ; test smooth, > RetriocRaptus, Hall. 


If. 


Species having a common trunk or stem, or growing in sessile groups of stipes 
from a common origin, without distinct bilateral arrangement of the parts. Cellules 
in single series on one side of the stipes or branches, and arranged along a common 
canal or axis. 


1. Branches free (i. e. not connected by transverse | D Hall 
bars); cellules in contact or closely arranged. f CE aaa 


2. Branches unfrequently and irregularly connected | C Hall 
by transverse processes. . @ OSSD UL UBT 2) 


38. Stipes and branches more or less regularly united ) 
in a reticulate frond, without elongate stem. DicrronemA, Hall. 


4, Stipes round or flattened, growing in groups, and ) 
bifurcating above; margins denticulate; surface 
rough or scaly. [The relations of this genus are a Txocauris, Hall. 
Sully determined.) 


TTL: 


Slender cylindrical branches, with tubular cellules arranged in single (or in double?) 
series. Cellules not in contact in any part of theirlength. Rasrrites, Barrande. . 


IV. 


Species having a common axis or rachis, with slender lateral alternating branch- 
lets. Cellules unknown. THAMNOGRAPTUS, Hall. 


V. 


Species having a common axis, more or less frequently bifurcating, with pinnulz 
closely and alternately arranged on the opposite side; cell-apertures on one face of 
the pinnule closely and alternately arranged on the opposite sides; cell-apertures on 
one face of the pinnule. Pritoaraptus, Hall. 

VI. 

A simple flexuous rachis, with slender flexuous flattened pinnule arranged in alter- 
nating order, at close and regular intervals, on the two sides. Cell-apertures unknown, 
or circular. BurHograptvus, Hall. 

Vit. 


Strong stems, which are numerously branched. Branches and branchlets slender, | 
arranged in whorls. Cellules undetermined. OtpHaAmria [7], Forbes. 
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VIII.—GEOLOGICAL AND GEOGRAPHICAL DISTRIBUTION OF THE GRAPTO- 
LITES IN THE ROCKS OF CANADA AND THE UNITED STATES. 


Until the remarkable discovery of the graptolites of Point Lévis in 
1854, the chief repository of these fossils known in American rocks was 
in the shales of the Hudson-river valley. The position assigned to the 
rocks of this valley was the superior. part of the lower division of the Silu- 
rian system. In this respect, the horizon of the Graptolite beds corres- 
ponded with those of Ireland, from which these fossils had been described 
by General Portiock ;* and with the position assigned to those in Sweden, 
as well as with those of the Llandeilo and Caradoc formations of Great 
Britain. The graptolites of Bohemia are from strata referred by M. 
BARRANDE to the base of the superior division of the Silurian system ; 
and those of Saxony were regarded as from the same horizon. 

In 1850, M. BarRANDE expressed the opinion that the epoch of the 
graptolites was posterior to that of the ‘‘Faune Primordiale” in Bohemia 
and Scandinavia; while their association with primordial fossils in the 
Malvern Hills and at Snowdon, indicated the earlier appearance of these 
zoophytes in Great Britain. A comparison of all the published information 
on the subject at that time induced M. Barranpe to conclude, as a 
general fact, that the graptolites had made their earliest appearance in the 
regions of the northwest; and that their highest development in central 
Europe had only been reached ata later period, or at the base of the 
upper division of the Silurian system. | 

The investigations during the Geological Survey of New- York had proved 
in a pretiy satisfactory manner that no graptolites proper occurred above 
the horizon of the Clinton group, though Déctyonema (supposed to belong 
to the same family) had been found in the Niagara formation. The species 
at that time known ranged from the higher strata of the Lower Silurian, 
to the lower beds of the Upper Silurian division; and both in Europe and 
America, these fossils were regarded as of eminently silurian character, 
and unknown in any later geological periods. 

The discovery of a graptolitic species in the Potsdam sandstone of the 
St. Croix River valley, by Dr. H. A. Prout, in 1850, was the first indica- 
tion of the occurrance of this family of fossils ata lower horizon than that 
of the Hudson-river and Trenton formations. 

Before the discovery of graptolites in the shales of Point Lévis, these 
rocks were supposed to belong to the age of the Hudson-river formation ; 
and although it was shown that the graptolites were all of different species 
from those previously described, yet they appeared to offer only corrobo- 
rative evidence in support of the previously entertained opinion regarding 
the age of the strata. It was only at a later period, and from the dis- 
covery of numerous other fossils in the same formation, some of them 
having a primordial aspect, that its higher antiquity was suspected. 


* Geological Report on Londonderry, etce., page 317-322. 
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The shales of Point Lévis, with their associated limestones and sand- 
stones, since termed the Quebec group, are now regarded as embracing the 
period from the Calciferous sandstone to the Chazy limestone, inclusive. 
This epoch therefore is entirely anterior to that of the Hudson-river 
formation, and a careful comparison of all the species of graptolites has 
shown that no identical species occur in the two series of rocks. 

In the present state of our knowledge, we recognize the Graptolitidee 
as beginning their existence at the period of the Potsdam sandstone. 
The greatest development of the family, both in genera and species, is 
found to be at the epoch of the Quebee group. Several genera and a few 
species are known in the Trenton formation; and a greater development, 
embracing most of the genera and many species, occur at the period of 
the Hudson-river formation in Canada and the United States. In the 
Clinton strata we have a single species of Graptolithus and a Retzolites ; 
while Dietyonema and Inocaulis occur in the Niagara beds. In all the 
subsequent geological formations we have found no true graptolites, and 
the only representatives of the family consist of fragments of Dictyonema, 
belonging to a few species. These occur in the Upper Helderberg and 
Hamilton formations, above which we do not yet know a species of any 
genus referable to this family of fossils. The Genus Graptolithus, therefore, 
has its upper limit in the shales of the Clinton formation, and all others of the 
family, except Dictyonema, are restricted to the Silurian system. 

The geographical distribution of the Graptolitide is not in all respects 
coincident with the extent of the geological formation. Dendrograptus 
occurs in the Potsdam sandstone of the St. Croix valley; but neither this 
nor any other graptolite is known in other localities of the sandstone, so far 
as Tam aware. The species of the Quebec group, numbering more than 
all the other formations together, have been identified for a longitudinal 
extent of about 900 miles; Point Lévis, Orleans Island, St. Anne’s River 
(Gaspé), and the western part of Newfoundland, being the principal local- 
ities. But although the Quebec group is known to extend into Vermont 
and along the eastern counties of New-York, I am not aware that grapto- 
lites have been found in any authentic localities of that formation, unless 
the Diplograptus secalinus of the Hoosic slates be referred to that group.* 
With these exceptions, therefore, these fossils of the group are known 
only in Canada and Newfoundland. 

The Trenton limestone, while furnishing two species of Graptolithus in 
New-York, gives at the west no specimens of the genus proper; but we 
have one Dictyonema, a Buthograptus, and an Oldhamia? in the same 
formation in Wisconsin, though not elsewhere known to me at this time. 

The Utica slate at Utica abounds in the remains of graptolites, and 
these fossils are of frequent occurrence at Oxtungo Creek, in the valley of 
the Mohawk. It is probable that some of the localities referred to the 


* A single branching form, the G. milesi, has been published in the Geological Report 
of Vermont. The, specimenewas found in a boulder of slate, but it is probably of the 
Quebec group. 
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Hudson-river formation may be in the Utica slate, which, owing; to the 
disturbed condition of the strata, is not separable from the succeeding 
slates. 

In the Hudson-river formation the characteristic graptolites, of nume- 
rous species, have been found, in greater numbers than elsewhere, at 
Norman’s Kill, near Albany; but they occur at Stuyvesant’s Landing, and 
at the city of Hudson; while some species have been found near Baker’s 
Falls on the Hudson-river, and at Ballston, and Saratoga, New-York. 
Graptolites of species identical with and similar to those of the Hudson-river 
formation have been found by Dr. Emmons im the shales of Augusta 
County, Virginia, and also in Tennessee. 

The more characteristic species of the formation, G. pristis, G. bicornis, 
G. ramosus, G. sextans, G. divaricatus, and G. gracilis, have been recog- 
nized among the collections of the Canada Geological Survey, from the 
_ Hudson-river formation in the valley of the St. Lawrence: and a species of 
Diplograptus occurs in the Utica slate at Lake St. John. In the exten- 
sion of this formation westward, a few species only have been found in 
Central and Western New-York ; among these, G. pristzs is the most com- 
mon. while G. becornzs is more rarely seen. In Ohio, we have no more 
than two species from rocks of this formation; while extensive collections 
from the same formation in Wisconsin and lowa have afforded only three 
species (all unlike those from Cincinnati), and one of these has been found 
in beds of the same age in Illinois. In the catalogue of fossils appended 
to the Geological Report of Missouri, no mention is made of the occur- 
rence of Graptolitide in any of the formations. 

The great accumulation of materials at the epoch of the Hudson-river 
formation has been in the direction from northeast to southwest ; and along 
this line the black and dark colored graptolite schists, alternating with 
coarser beds, have collected in*much greater mass than in any other part 
of its extent. In the northwestern counties of New-York, Jefferson and 
Oswego, where the formztion has a thickness of more than a thousand 
feet, the graptolites are comparatively few in species, and not of common 
occurrence. The gradual attenuation of the rocks of this formation 
towards the west is marked by the extreme paucity of graptolitic forms. 

The graptolites of the Clinton strata have not, to my knowledge, been 
found beyond the limits of Western New-York; and both their horizontal 
and vertical range is very restricted. The graptolitic forms of the Niagara 
formation (Dactyonema and eit are very limited in their Beoprapae 
cal extent. 

The Dictyonema of the Upper Eolderbere and Hamilton eae are 
known to occur in New-York and in Ohio; and in the northwest, a species 
‘has been found in the Upper Helderberg limestone on Mackinac Island. 

This distribution of the Graptolitidee, as well as their general association 
with other fossils, together with the nature of the sediments, would indi- 
cate the existence of quiet water and proximity of the coast-line as their 
habitat, and as the zone of their greatest development. 
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Showing the Vertical Distribution of the Genera of the Family of Grapto- 
litida. 
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The pre-eminence of the Quebec group, as the period of the greatest 
development in the Graptolitidz, is shown in the above table. Of the 
seventeen genera and sub-genera here enumerated, eleven are known in 
this period; while four genera, viz. Phyllograptus, Dendrograptus, Callo- 
graptus, and Ptilograptus, are not at present known in any higher position 
than the Quebec group, though one of them occurs in the Potsdam sand- 
stone. All those genera having the neayest relations with Graptolithus 
proper occur in this group, and the species of that genus found in it are 
more numerous than in all the subsequent formations, so far as at present 
known. 

In addition to circumstances originally favorable to their development 
and growth, the subsequent condition presented during the period of the 
accumulation of the materials of the Quebec group, in Canada, seem to 
have been equally favorable to the preservation of graptolites, and in no 
other formation have they been found with all their parts so entire. 
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Showing the Geological Distribution of the Species of Graptolitide in 
Canada and the United States. 
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} Utica slate. 
{ From a boulder. 
§ Probably identical with G@. multifasciatus. 
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Genus CuimAcogRAPTUS, Hall. 
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Genus DicrAnoGRAptus, Hall. 
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Genus PHyLLoGrautous, Hall. 
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Genus RETIoGRAPTUS, Hall. 
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Genus CALLOGRAPTUS, Hall. 
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|| Utica slate. { Utica slate, Lake St. John, Canada. 
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ft Nova Scotia. 
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LIST OF THE SPECIES OF AMERICAN GRAPTOLITES HAVING A SINGLE 
SERIES OF CELLULES ON ONE SIDE OF THE STIPES OR BRANCHES, 
INDICATING THEIR RELATION TO THE POINT OF ORIGIN OR INITIAL 
POINT, SO FAR AS KNOWN. 


Genus GRAPTOLITHUS, Linnzeus. 


A. SPECIES KNOWN ONLY AS SIMPLE AND SINGLE STIPES. (Monograptus.) 


G. clintoni. 


B. SPECIES HAVING A BILATERAL ARRANGEMENT OF PARTS. (Sub-genus Monoprion, 
Barrande; Monograptus, Didymograptus, M‘Coy.) 


a. Polypary consisting of two stipes from a single initial point, with 
the cellules on the upper or inner side. (Dzdymograptus, M‘Coy, 
in part; Cladograptus, GEINITZ, in part. 


G. arcuatus, extenuatus, pennatulus, 
bifidus, flaccidus, serratulus, 
constrictus, indentus, similis, 
divaricatus, nitidus, tenwis. 
extensus, z 


b. Polypary consisting of four simple stipes from a single axis, with or 
without a central disc. (Tetragraptus, SALTER; Dichograptus, 
SALTER, in part.) 


G. alatus (disc), crucifer (disc), headi (disc), 
bigsbyit, denticulatus, quadribrachiatus. 
bryonoides, Sruticosus, / 


c. Polypary consisting of eight simple stipes proceeding from a single axis, 
with or without a central dise. (Dichograptus, SALTER, in part.) 


G. octobrachiatus (disc), octonarius. 


d. Polypary consisting of more-than eight simple stipes proceeding from 
a single axis, with a distinct- broad corneous disc. (Dichograptus, 
SALTER, in part; Loganograptus, HALL). | 


G. logani, logani, var. 
e. Polypary with the stipes proceeding from a single axis, and more or 


less frequently branched during their entire length; not known to 
have a central dise. 


G. abnormis, multifasciatus, richardson, 
flexilis, ramulus, rigidus. 
mulest, 


f. Polypary developed from an initial point in two or more directions ; 
these divisions developing celluliferous branches, and themselves 
becoming celluliferons towards their extremities (Cladograptus, 
CARRUTHERS; Cenograptus, HALL). 


G. gracilis, divergens, surcularis. 


STUDY OF THE GRAPTOLITES. 297 


g. Polypary consisting of two simple stipes from an initial point, witha 
single range of cellules on the outer margin of each; or, with the 
stipes simple for a short distance above their origin with a double 
range of cellules, and bifurcating above with asingle range on each 
division (Didymograptus, M‘Coy, in part; Cladograptus, GRINITZ, 
in part—Dicranograptus, HAUL). 

G. arundinaceus, furcatus, sextans. 
divaricatus, TAMOSUS, 


It will be seen that the G. clintoni of the Clinton group is the only 
known American species of graptolite of the monoprionidian typein which 
we have not demonstrated a more or less compound structure. It is pos- 
sible that this species may grow in simple linear stipes as represented in 
some of the Huropean species; but if this should be proved regarding it, 
such a character, taken in connexion with the peculiar form of cellules, 
would entitle it to rank as a subgenus at least. 
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VIII.—HISTORICAL NOTICE* OF THE GENUS GRAPTOLITHUS. 


FOLIA GRAMINEUM....-. Bromel. 
feennee Wahlenberg, Beck, Quenstedt, Mur- 
GRAPTOLITHUS. ------ chison, Portlock, De Verneuil, Keyserling, 


Mather, Vanuxem, Emmons, Barrande, D’Or- 


GRAPTOLITES ....00.. | 


bigny, Geinitz, Suess, Meneghini, M‘Coy, 

{ Richter, Salter, Nicol, Harkness, Hall, ete. 
PRIODON,... cccessecses Nilsson. 
ORTHOCERATITES...--+0- Wahlenberg, Schlotheim, Quenstedt, Geinitz. 
LOMATOCERAS....+---- Bronn, Eichwald. 
PRIONOTUS.....--ee--ee Nilsson, Hisinger. 
FUCOIDES.....ecceeeees Brongniart, Haton, Emmons, Conrad, Vanuxem. 
PETALOLITHUS ..--+-e0e Suess. 
Diprion (subgenus).... Barrande. 
DIDYMOGRAPTUS....-- .- M‘Coy, Salter, and others. 
DIPLOGRAPTUS. .. +++. M‘Coy, Salter, Harkness, Hall, ete. 


Monoprion (subgenus) . Barrande. 
MONOGRAPTUS...+ecee. 


Geinitz, Emmons. 
CLADOGRAPTUS...cesee 


CLADOGRAPTUS...+--++4+- Carruthers, non Geinitz. 
GLOSSOGRAPTUS..--ee- 

Emmons. 
NEMAGRAPTUS. ..ecee.- 
TETRAGRAPTUS. ...ee- 

Salter. 
DICHOGRAPTUS . ee-eee 
CYRTOGRAPTUS...... 000. Carruthers. 
CLIMACOGRAPTUS ..... ) 
DICRANOGRAPTUS..cce- | 
PUHYLLOGRAPTUS. .cees Hall. 
RETIOGRAPTUS.. cccces 
C@NOGRAPTUS ...-2.. ) 


A. D. 1727. The graptolites of Sweden were observed by BRoMEL, 
who regarded them as leaves of grasses (Act. Upsal). 

1736. Linnaus established the Genus Graptolithus in the first edition 
of his Systema Nature; and some years later, in the twelfth edition, 
introduced specific names, G. scalaris being the type of the genus. 
This form has been regarded by WAHLENBERG, GEINITZ and BARRANDE 
as the G. sagittarius, compressed in a direction rectangular to the cellules. 
The G. sagittarius, LINN@US, is therefore regarded by the latter author 
as the veritable historical prototype of the Genus Graptolithus and of the 
family of graptolites. For my own part, I consider the G. scalaris, so far 
as illustrations of that form have come under my observation, as a distinct 
type of the graptolite family. 

1821. WAHLENBERG considered the graptolites of Sweden as very 
slender orthoceratites (Nova Acta. Soc. Scien. Upsal, Vol. viii, pp 92 
and 93). 

1822. SCHLOTHEIM, participating in the opinion of WAHLENBERG, 


* From the earliest notice of the Genus Graptolithus to the year 1850, I have added but 
little to that which has already been published by M. BArRRANDE in his Graptolites of 
Bohemia. 
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described and figured a species under the name Orthoceratites serratus 
(Petrefaktenkunde, p. 56, pl. viii, fig. 3.) 

1828. Ap. Rroneniart described two species of graptolites from the 
Transition formation at ‘‘ Pointe Lévi pres Québec dans le Canada,”’’ as 
Fucoides dentatus and F. serra* (Histoire des Végétaux Fossiles, pp. 70 
and 71, pl. vi, fig. T—12). 

1829 [18312]. F. Hou republished the description of Orthoceratites 
serratus of ScHLOTHEIM (Handbuch die Petrefact., Vol. ii, p. 234). 

18—? Prof. Nrusson recognized the graptolites as polyps belonging 
to the ceratophydians. He proposed to substitute the pre-occupied name 
of Priodon for that of Graptolithus (See Dr. Brcx, in Murchison’s 
Silurian System, p. 696). 

1835. Prof. BRonN, adopting the opinion of Prof. NILSSON regarding 
the nature of graptolites, gave the name Lomatoceras (Lethea Geognostica, 
Vol. i, p. 55, pl. i, fig. 18, L. priodon), at the same time arranging the 
species with the orthoceratites, etc. 

1837. HisinGEr described five species of graptolites from the rocks 
of Sweden, adopting the generic name Przonotus, proposed by Prof. NILsson. 
Among these are two species of Linnamus, P. sagittarius and P. scalaris; 
to which he added the new species P. pristis, P. foliwm, and P. convolutus 
(Leth. Suecica, p. 1138, pl. 35). In the second supplement to that work, 
published in 1840, two other species are added, under the names P. gemz- 
nus and P. teretzusculus ; the latter being of the type of G. scalaris 
(Supp. ii, p. 5, pl. 38). 

1839. Sir RopERIcK MurcHison described and figured in the Silurian 
System three species of graptolites, G. Judensis, G. murchisoni, and 
G. foliaceus (Sz. System, p. 695). 

1840. Prof. EtcHwA.pD published a description of Lomatoceras distichus, 
a graptolite from the Silurian formation of Hsthonia (Szl. Syst. in 
Esthland, p. 101). 

1840. Prof. QUENSTEDT sought to re-establish the opinion that the 
graptolites are true orthoceratites (IV. Jahrb. f. Min., 275). 

1842. Prof. Geinirz described and figured five species of graptolites 
under the names G. folzacews, MuRncHIsON, G. priodon, BRonN, G. luden- 
sis, MurcuHison, G. serratus, SCHLOTHEIM, G. scalaris, LINN@US, and 
G. spiralis, GEINITZ ; regarding them as belonging to the Cephalopoda 
(lV. Jahrb. f. Min., p. 697). 

1842. VANUXEM identified a graptolite of the Utica slate with the 
Fucoides dentatus of BRona@NnIART. Graptolithus dentatus, VANUXEM ; 
G. pristts, HALL, HIsINGER? (Geol. Rep. 3d Dist. N. Y., p. 57, fig. 2). 

1843. Gen. PorTLOCK, in his Geological Report, discussed the nature 
of the graptolites, recognizing them as true zoophytes, and indicating 
their analogy with Sertwlaria and Plumularia. He suggested that the 


* These species are probably identical with those which I have heretofore described as 
G. pristiniformis and G. bryonoides. 
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species may form several genera, belonging perhaps to different orders. 
The species described and enumerated by this author are indicated under 
the names G. sedgwicki, G. distans, G tenuis, PorTLOCK; G. convolutus, 
G. sagittarius, G. pristts and G. folium, Histnerer; G. scalaris, Lin- 
nmis, G. foliaceus, LONSDALE (Geol. Rep. on Londonderry, Tyrone, and 
Fermanagh, pp. 317-821, pls. xix and xx). The species described by 
this author as Gorgonia, probably belong to Dictyonema. 

1843. W. W. Mater and EH. Emmons recognized Grapéolites denta- 
tus as characterizing the Utica slate (Geol. Rep. 1st Dist. N. Y., p 390, 
and Geol, 2nd Dist. N. Y., p. 279). 

1843. J. Haut described Graptolithus clintonensis from the shales of 
the Clinton group in the Upper Silurian formation (Geol. Rep. 4th Dist. N. 
VS pe ia) fig. 12): 

1845. Sir R. I. Murcutson, DEVERNEUIL, and Count KEYSERLING 
enumerated G. sagéttarius, HIsINGER, and G. distechus, HICHWALD, as 
characterizing the Silurian formation of Russia (Geol. of Russia and the 
Ural Mts., Vol. 11, p. 382). 

1846. Prof. GEINITZ repeats the opinion expressed by himself in 1842, 
regarding the nature of the graptolites; and divides them into two sec- 
tions, the straight and the spiral forms. In the first section he describes 
four species: 1. G. folzaceus, MurRcHISON (with which he identifies G. 
pristis and G. folium, HISINGER, and G. dentatus, VANUXEM); 2. G. 
priodon, BRONN (under which he includes G. dudenszs, MurRcHISON, and 
G. teretzusculus, HISINGER); 3. G. sagittarius and G. scalaris, LINN AUS 
(which he regards as varieties of the same species), fwcozdes serra, BRONG- 
NIART, and G. murchisoni, BEcK; 4. G. serratus, ScHLOTHEIM (Grundriss 
der Versteinerungen, p. 310, pl. x). 

1846. E. Emmons published Fucozdes stmplex [== Graptolithus seca- 
linus], from the roofing-slates of Hoosic (Natural History of New-York, 
Agriculture, Vol. i, pl. xvii fig. 1). 

1847. J. Hawt described and figured fifteen species of graptolites, 
mostly new, from the Lower Silurian strata, placing them among zoophytes 
(Pal. N. York, Vol. i, p. 265, pls. lxxili and Ixxiv). 

1848. Rev. Prof. StpGwick announced the occurrence of Graptolithus 
sagittarius, HIsinaER, and G. latus, M‘Coy in the Skiddaw slates 
(Quarterly Jour. Geol. Soc., Vol. iv., p. 223). 

1848. J. W. Saurer, described G. folium, G. pristis, HISINGER, G, 
priests, var. foliaceus, PoRTLOCK, G. ramosus, HALL, G. tenia, SoWERBY 
and SALTER, G. tenuts, PORTLOCK, and G. sextans, HALL, from the slates 
of Loch Ryan, ete. (Quart. Jour. Geol. Soc., Vol. v, pp. 15-17). 

1848. Prof. PHILLIPS enumerated the G. ludensis, G. murchisoni, and 
three other species in the Builth, Llandeilo, and Haverford-west districts 
(Memoirs of Geol. Survey, Vol. ii, part 1, p. 308). 

1849. Jamus Nrcon enumerated and described Graptolithus griestonen- 
sis, G. convolutus, G. ludensis, and G. laxus (Quarterly Jour. Geol. Soc., 


Vol. vi, pp. 63 and 64). 
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1849. J. Hawt stated the occurrence of twenty species of graptolites 
in the Lower Silurian rocks; two other species having been found in the 
Clinton formation* (Proceedings of the Amer. Assoc. for the Advancement 
of Science, 1849, p. 351). 

1850. J. BARRANDE published a memoir upon the graptolites of Bohe- 
mia, describing seventeen species of Graptolithus, of which fifteen were 
new; a new genus, Rastretes, with four species ; and the genus Retzolites, 
with one species. These are all placed among the Polypi. All of these 
species, except one, are found in the Upper Silurian; four of them occur 
in the colonies of the inferior division, and pass upward to the superior 
beds; while one species is restricted to the lower division. M. BARRANDE 
has given in this memoir a resume of the geographical and geological 
distribution of the graptolites in the different countries of the globe. 

1850. Prof. M‘Coy described three species of graptolites, proposing 
the name Diplograpsus for those with a double series of cellules. He 
proposed also the generic name Protovirgularia for a zoophyte which he 
refers to the Gorgoniade, but which may perhaps belong to the Grap- 
tolitidee (Annals and Magazine of Nat. Hist., Vol. vi, 2nd_ series, 
pp. 270-272). 

1850. Prof. HARKNESS described the graptolites found in the black 
shales of Dumfriesshire, recognizing two species of Rastrites and ten 
species of Graptolites (Quar. Jour. Geol. Soc., Vol. vii, pp. 59-65, pl. ip. 

1851. Prof. M‘Coy published descriptions and figures of graptolites 
from British palzeozoic rocks, adopting the name Diplograpsus for the 
species with two ranges of cellules. Of fifteen species which he described, 
eleven are identified as those of preceding authors, and three of these 
are recognized as American species (Brzizsh Paleozoic Fossils, pp. 3-9, 
Pl. 3 B). 

1851. Dr. H. A. Prout described a graptolite, G. hallianus [== Den- 
drograptus|, from the Potsdam sandstone of the St. Croix River (Am. 
Journal Science [2], Vol. ix, p. 187). 

1851. Epwarp SvEss published descriptions of Bohemian graptolites, 
reproducing nearly all of those described by BARRANDE, recognizing 
several other known species, and describing nine new species. He pro- 
posed the name Petalolthus as a substitute for Diprion = Phyllograptus 
(Naturwissenschaftliche Abhandlungen, Vierter band, pp. 88-184, pls. vii, 
viil, and ix). 

1851. J. W. SauTEerR described G. tenuts, PortTLock, and G. bullatus 
== G. pristis?, from the Silurian rocks of Scotland (Murchison, Silurian 
Rocks of Scotland, Quart. Jour. Geol. Soc., Vol. vii, pp. 173 and 174). 

1851. CuristIAN Bokck: Bemerkinger angaaende Graptolitherne ; or, 

1851. ScHARENBERG, Ueber Graptolithen (cited by Se work not 
seen by the writer). 


*This number of twenty speciee included some forms known, but not at that time 
described. 
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1852. Prof. Gurnrtz described the graptolites of Saxony, placing them 
among zoophytes, and proposing the genera Monograpsus and Cladograpsus 
for certain forms of graptolites, and the genus Nereograpsus to include 
Myrianites, Nerettes, etc. He enumerates and describes fifty species of 
graptolites of his own or of preceding authors; and one species of 
Retiolites, R. geinitzianus (Die Versteinerungen der Grauwacken-forma- 
tien, Heft i, Die Graptolithen). 

1852. J. W. Sauter described some graptolites from the south of Scot- 
land, recognizing three species (Quart. Jour. Geol. Soc., Vol. vill, pp. 888— 
591, pl. xxi). 

1852. J. HALL reproduced the Graptolithus clintonensis, and described 
G. venosus == Retiolites venosus. He also described the genus Dictyonema, 
suggesting its relations with Graptolithus, and likewise the genus Inocaules 
(Paleontology of New-York, Vol. ii, pp. 89 and 40, pl. xvii, and pp. 174— 
176, plates xl F and xl @). 

1853. J. W. Satter. A new species of graptolite (Didymograptus 
caduceus, SALTER), “from the Lauzon Precipice, Hudson-river group’’ 
(Quarterly Jour. Geol. Soc., Vol. ix, p. 87). 

1855. Dr. Emmons described several new species of graptolites, and 
proposed the generic names of Nemagrapsus, Glossograpsus, and Stauro- 
grapsus (American Geology, Vol. 1). 

1857. Prof. Menreutni, from collections made by General Dr LA 
MaArmMorA, described ten species of graptolites from the Silurian rocks of 
the Island ef Sardinia, of which eight species were new (Palgontologie de 
Ile de Sardaigne). 

1857. J. HALL communicated to Sir Witt1Am HE. LoGan descriptions 
of twenty-one new species of graptolites from the Lower Silurian rocks of 
Point Lévis (Lauzon seigniory) near Quebec, (many of the species having 
compound forms not before known among this family of fossils), and pro- 
posed several new genera (Report of Progress, Geol. Survey of Canuda, 
1857. See also the Canadian Naturalist and Geologist, Vol. iii). 

1858. WILLIAM CARRUTHERS gave a list of twenty-four species of 
graptolites found in the shales of Dumfriesshire, and described the Genus 
Cladograptus ; C. linearis, Diplograpsus tricornis and Didymograptus 
moffatensis (Annals §- Magazine of Natural History, Vol. i,* 1859). 

1859. J. Hawt published Notes upon the Genus Graptolithus, with an 
enumeration of the Canadian species; a notice of graptolite-stipes with 
reproductive cells, together with descriptions of two new species (Twelfth 
Report on the State Cabinet, Albany, pp. 45 and 58, 1859). 

1859. The preceding notes were reproduced, with descriptions of five 
additional species of Graptolithus, one Retiograptus, the genus Thamno- 
graptus with two species, and one species of Rastrites (Paleontology 
N. Y., Vol. iii, supp. pp. 495 and 522). 


* Tt is with mnch regret that I am compelled to say that at the time of preparing the 
Canadian Decade this volume was not within my reach, nor did I know of the publication 
of Mr. CARRUTHERS’ paper, which otherwise I should have cited with pleasure. 


STUDY OF THE GRAPTOLITES. Jae 


1860. J. HAut, in continuation of the paper from the Twelfth Report 
on the State Cabinet (from Paleontology of New-York, Vol. iii, Supp.), 
described additional species of Graptolithus, Retiograptus, Thamnograp- 
tus and Rastrites as above (Thirteenth Report of the State Cabinet, pp. 
55-64, 1860). 

1861. J. W. Sauter, in ‘‘ New Fossils from the Skiddaw Slates,’’ noticed 
the occurrence of several species of Graptolithus, and the discovery of a 
branching form similar to those which Sir WiLL1Am H. Logan first brought 
to light in Canada, which he proposed to term Dichograptus (Geologist, 
Vol. i, p. 74). 

1861. Prof. M‘Coy sent to the writer a proof of a plate of graptolites 
from the ‘‘ Paleontology of Victoria.”’ Among the figures are species 
closely resembling or identical with G. ramosus, G. furcatus, and G. 
gracilis; while others resemble G. pristis, G. sagittarius, &e. The de- 
scriptions or farther illustrations have not come under our notice. 

1861. EH. Britines “ On the Occurrence of Graptolites in the Base of 
the Lower Silurian.”” The paper,contained a review of the work of FRin- 
DRICH SCHMIDT, and a comparison of the graptolitic zones in Europe and 
America, with a view to show that the graptolite-schists of Norman’s Kill 
near Albany are not in the upper part of the Lower Silurian division, 
or Hudson-river group (Canadzan Naturalist and Geologist, Nils vi, pp- 
344 and 348). 

1863. Sir WitLt1Am E. LoGAn recognized the occurrence of eas 
thus bicornis, G. ramosus, G. mucronatus, and G. pristis, characteristic 
species of the shales of Norman’s Kill, in the Utica and Hudson-river 
formations of Canada (Geology of Canada, p. 200, and Catalogue of Fossils, 
p. 942. Idem, Graptolites of the Quebec group. pp, 226 and 228). 

1863. J. W. Sauter (Note on Skiddaw-slate Fossils) noticed some 
new species of graptolites, proposing the new genus Tetragraptus, and 
describing the genus Dichograptus previously proposed and cited above, 
including other characters (Quarterly Journal of the etal Society, 
Vol. xix, pp. 135-140, with illustrations). 

1866. Henry ALLEYNE Nicno.tson, ‘‘ On some Fosstls from the 
Graptolitic Shales of Dumfriesshire.”’ This paper anounces the discovery 
of numerous minute bodies in the graptolitic shales, and associated with 
the G. sedgwickiz in such a manner as to sustain the belief that they are 
ovarian vesicles, or graptolitic gonophores similar to those found in the 
shales of Norman’s Kill, near Albany (Proceedings of the British Asso- 
ciatzon, Tharty-sixth meeting, 1866, p. 63). 

1867. WILLIAM CARRUTHERS, ‘“‘ Graptolites ; their Sine and Syste- 
matic position,’ with illustrations (Intellectual Observer, Nos. lxiv and lxv). 


 ,*, The Graptolithus from the Hoosic slate-quarries was named by 

Prof. Haton Fucozdes secalinus, and the specimens were thus labeled in the 

Cabinet of the Rensselaer School at Troy, as known to the writer from 

1832 to 1836 ; but we have been unable to find any published descriptious. 
{Assem. No. 239. | 30 
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SUPPLEMENTARY NOTKES. 


REMARKS UPON THE GENERA DIDYMOGRAPTUS (M‘Coy) CLADOGRAPTUS 
(GEINITZ), CLADOGRAPTUS (CARRUTHERS); DICRANOGRAPTUS AND ,CGNO- 
GRAPTUS (HALL). 

In 1851, Prof. M‘Coy (British Paleozoic Fossils, page 9) suggested 
the name Didymograptus in the following manner, after describing Dzplo- 
graptus ? sextans (HALL, sp.) : 

‘‘ From the strong affinity between this and ie D. furcatus (HALL, sp.), 
I provisionally leave it in the present genus, though it differs much from 
the normally formed species. Those species, bifid from the base as this, 
the serratulus (HALL), murchisoni (BECK), &c., form a little group, having 
one row of cells on each branch, sometimes on the inner and sometimes © 
on the outer edge: if necessary, these might be called Day OS 
the twin graptolites.”’ 

The term Didymograptus, as adopted in Great Britain, has usually been 
applied to such forms as G. murchisoniand G. serratulus; but Prof. M‘Coy 
clearly included species of two very distinct types, since G. sextans and 
G. furcatus have a different mode of growth, the cellules being on the outer 
margin of the polypary, and of a different form from those of the first 
named species and others usually referred to Didymograptus. 

In 1852, Prof. Gernirz* proposed the name Cladograptus, which, in its 
definition, included also the two groups of species here noticed, viz. those 
with the cellules angular and on the inner margin of the stipe, and those 
with curving indentations upon the outer margin of the stipe. He cites 
C. ramosus and C. furcatus (HALL, sp.) in his first group, and C. murchi- 
sont (BECK), C. serra (GEINITZ), C. forschammeri (GEINITZ), C. sextans and 
C. serratulus (HALL, sp.), in his second group. We have in fact precisely 
the same grouping under Cladograptus that M‘Coy has given under 
Didymograptus. If the latter term be employed to designate such forms 
as G. murchisont (BECK), G. serratulus and G. bifidus (HALL,) and similar 
forms, then Cladograptus may be used in the restricted sense to designate 
such forms as G. furcatus, G. sextans and G. divaricatus (HALL). In this 
case the term Dicranograptus might be dropped ; since it may not be proper 
to separate those with the stipe partially divided from those entirely 
divided, where the cellules are similar in form. Such a disposition of the 
generic terms will satisfy the claims of Prof’s M‘Coy and GEINITZ, each 
one having in his proposed genus included the two groups of species.t 

In 1858, Mr. CarrutHErs, without knowledge of Prof. GEINITz’S 
Genus Cladograptus, proposed the same name for a form of graptolite 
found in the shales of Dumfries-shire. In the typical species, the zoophyte 


* Die Versteinerungen der Grauwacken formation in Sachsen, etc. Heft 1, Die Grap- 
tolithen, pp. 29-32. 


} I have heretofore used the term Didymograptus in its application to such forms as 
G. murchisont, forgetting the original extent of its application by Prof. M‘Coy; and it 
is only since the preceding pages have been in type, that on rereading the remarks of the 
latter in the paragraph cited, I have become more fully impressed with the necessity for, 
some revision of the terms in their application to species. 
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is described as dividing, from a short and slender base, ‘‘ into two stems, 
each supporting the cells on their upper sides.’’ ‘‘ Branches are given off 
at irregular intervals from these principal stems.” In the Intellectual 
Observer (No. Ixv, 1867), Mr. Carruruerrs has given the following 
description of the genus: 

‘** Cladograpsus, CAR. Polypary compound; growing bilaterally from 
the primary point; irregularly and repeatedly branching and rebranching, 
and without a central dise.”’ 

The original figure illustrating Cladograptus linearis (Annals & Mag. 
of Nat. History), shows it to be a fossil belonging to the group of G. gra- 
cilis (HALL), and the figure of the same in the Intellectual Observer 
shows less distinctly the same characters. The form is not branching and 
rebranching in the ordinary acceptation of that term, as is clearly enough 
shown in the figures of Mr. CAnnuruers. In the figure first cited the two 
main parts diverge on two sides from an initial point, and the divisions on 
one of these parts or branches rise at regular intervals from one side of 
the common rachis. In the specimen figured, the stipes or offshoots are in 
two pairs and at equal distances from each other, the intervening space 
being about three times as great as between the individuals of each pair, 
and probably indicating the place where two others have been broken off. 
In the American species of this type, there are no cellules on the principal 
rachis, except towards the distal extremities of the two parts, and beyond 
all the subdivisions, which are usually from one side only. 


CLADOGRAPTUS LINEARIS, CARRUTHERS. 


In the figure of C. linearis given in the Intellectual Observer, the 
divisions are shown as originating from one side only, while the main axis 
is continued, but not to our view branching and rebranching as described ; 
not at least in the sense in which we apply that term to such forms as 
G. flexilis of this paper, or to such forms as Dendrograptus. There is no 
division of the celluliferous parts of the stipe, if we may judge from 
analogy with similar forms in the American rocks. 

Should the term Cladograptus of GeINITz be retained for certain forms 
as suggested above, then the Genus Cladograptus of CARRUTHERS must 
be abandoned; and in any event it can scarcely be continued, since the 
same generic term had been previously applied to other forms of graptolites, 
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and, as now appears, with as much reason for its adoption as the term 
Didymograptus, which cannot properly be so extended as to include all the 
Species originally named under it. 

I have little doubt that the forms to which Mr. CarrutuHeErs has 
applied the name Cladograptus are similar to our G. gracilis and G. diver- 
gens, to which I have applied the name Cenograptus; and it may be a 
question whether the Nemagraptus of EMMONS, proposed in 1855, is not 
of the same character ; though the remarks of that author concerning the 
cellules would, if verified, exclude the typical species from that group. 

The discussion in regard to nomenclature is at this time of small 
consequence, compared with that of the structure; and, on this account, 
these forms require to be separated from GRAPTOLITHUS proper. 

The question as to the limitation of the term Graptolcthus still remains 
a matter for discussion. I have, on page 170, repeated what I had previ- 
ously written upon this subject, and I still find little reason for a modifi- 
cation of those views. Mr. CARRUTHERS, speaking of the compound 
forms so common’in our rocks, remarks: ‘‘ Whether or not all the 
‘‘ American graptolites are fragments of this more complex form, I cannot 
‘‘say; but it is certain that few if any of the European species could 
‘belong to it. In many species the termination of both the extremities 
‘of the polypary is known, and that end which should be united to the 
‘“‘compound group is certainly free.’’ This might have been said of our 
OWN species in past time; but experience has proved it otherwise, and at 
this time we have but one form of the monoprionzdian type which we suspect 
to have grown in single stipes. But if this be true of European species, 
they have been erroneously represented. Hven taking Mr. CARRUTHERS’ 
own figures of ‘two perfect specimens of G. clingant,’’ we are scarcely 
willing to accept the assertion. If we examine all the figures of | 
PORTLOCK, we shall find that no one of them gives evidence of complete- 
ness at the base; and including the figures of SALTER, HARKNEss and 
M‘Coy, we shall find no better evidence of it. Consider also Mr. 
CARRUTHERS’ description of Cladograptus, where he says ‘‘ the polypi- 
‘‘dom, at its origin near the base, is very narrow, being little more than a 
‘fine line: as it increases in length, it increases in breadth,” &. Now 
had this been broken off, when filled with the common body, where it had 
the width of a fine line, would it not have become less from consequent 
contraction, and have appeared as if complete at its lower extremity ? When 
we look at such forms as G. gracilis in the slender attachment of the stipes 
to the common rachis, could we decide, in their separated condition, whether 
they were entire bodies, or stolons from a common body? I do not mean, 
however, to assert that there are no single monoprionidzan stipes which 
are complete in themselves. | 

I am willing to reassert here what I have before said, that in the sepa- 
rated portions of the Graptolites we cannot distinguish between Didymo- 
graptus, Tetragraptus and Dichograptus; and in regard to the latter 
term, if it is to be brought into use, we have a right to some explanation 
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of its meaning and its limits. In the figure first given by Mr. SALTER 
in the Geologist (1861), where the name was proposed, we have a properly 
branching form, not very dissimilar from G. mzlesz of this paper, but 
without a disc ; and noallusion is made toa disc. In 1863,* Mr. SALTER 
gives a figure of Dichograpsus aranea of SALTER, a form with eight 
simple celluliferous stipes; and also ‘‘ fig. 10, Dichograpsus (SALTER), 
with its corneous cup (from Lo@an).” Fig. 11, Dichograpsus sedg- 
wicki is another species with eight simple stipes. At that time, it does 
not appear that Mr. Saurer had seen a British specimen with a central 
corneous disc; nor do I know that any one has yet been iliustrated. The 
addition of the disc to Dichograpsus was a subsequent idea, and the 
adoption of such forms as G. aranea and G. sedgwicki as the types of his 
genus by Mr. Saurzr, leaves out the really branching forms, like the 
diagram in the Geologist for which the name was first proposed. If sepa- 
ration is to be made on such grounds as these, a farther one must be adopted ; 
and the Genus Dzchograpsus, which now includes three types, must be 
restricted to the types D. aranea and D. sedgwicki. This arrangement 
will leave those forms with the central corneous discs to form a new genus, 
for which I propose the name LoGANoGRApTuS. Those which are repeat- 
edly dichotomous, like G. flexilis, will constitute a third genus; for 
notwithstanding that Mr. SALTER says the Dechograpsus ‘‘is doubly 
‘branched and again dichotomous more than once in most of the species,”’ 
he does not show it in those he has given as the types of the genus; unless 
indeed he designates the divisions of the polypary below the cellules as 
the doubly branching and dichotomous condition, which, if in this case 
sufficient to constitute a generic distinction, is enough to warrant a farther 
separation where the branches are repeatedly dichotomous after becoming 
eelluliferous. 

In speaking of the monoprionidian forms of graptolites, I have neg- 
lected to explain the effects of compression in different directions, and the 
consequent aspect presented by the cellules upon the surfaces of the shaly 
lamine. ‘This is to some extent illustrated in Plate i, fig 24, and in the 
enlarged parts figs. 28, 29 and 30. Inthe extremely dichotomous forms, 
like fig. 9, p.176, and fig. 29, p.188, the branches are variously com- 
pressed, sometimes presenting the celluliferous face as a narrow indented 
surface, limited on each side by the margins of the stipe (fig. 1). We 
rarely observe the more extremely compressed forms which, when the 
back of the stipe is presented on the upper side, have an appearance of 
double serratures, but with a different aspect at the indentation of the 
cellules from irue Diplograptus (fig. 2). As these branches become 
partially turned so as to show the lateral face, we have the aspect pre- 
sented in fig. 3, where the lower extremity shows some of the cellules 


* Quart. Jour. Geol. Society Vol. xix, p. 137. 
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marking the two sides, while the upper part shows the true character of 
the species. 
Fig. 1. Fig. 2. Fig. 3. 


It is but rarely that the cellules of any of the genera or species are 
preserved in their proper form and proportions: they are however, some- 
times found in this condition from being filled with the mineral matter of 
the surrounding rock; but often with iron pyrites, which preserves 
them in their original form more completely perhaps than any other sub- 
stance. ; 

In regard to the Genus Phyllograptus, I may not have sufficiently 
indicated the probable existence of a common body, the evidence of which 
is obscure, owing to the fact that the cell-partitions extend downwards to 
the solid axis, and are apparently connected with it at the exterior margins. 
I suppose that the narrow bases of the cell-partitions are concave towards 
the axis, and consequently allow the presence of a continuous slender 
common body, uniting the bases of all the cellules asin ordinary forms of 
graptolites, where the common body is of variable width, and sometimes 
very narrow. The general aspect of this type of Graptolite is illustrated 
in the figures on page 183, while the figures on Plate iv present other 
phases of two species. It will be observed that in some of these there is 
a central linear space marked by the bases of cellules, while others present 
a simple dark line to which the cell-partitions are joined. The graptolites 
of this type, having the character of four simple graptolitic stipes joined 
at the back, will present in sections a cruciform figure like fig. 5 of Plate 
iv. When these bodies are thrown down upon the muddy sea bottom, 
they would become imbedded mainly in two positions. The most common 
position appears to be that in which the parts retain a vertical and hori- 
zontal position, as in the accompanying fig. 1. The lower division, or 
folium d, would thus become first imbedded; while the parts 6 and ¢ 
would be in the plane of deposition, and @ would be the last imbedded. 
The slaty laminze will separate along the line 4, c, either above or below 
the folia of the graptolite, leaving on one side the substance of the cellules 
and on the other the impression. If the separation take place above, 
then the bases of the cellules often remain : these are directed obliquely 
downward towards the base of the stipe, as shown in figs. 2 and 7 of | 
Plate iv. If the separation takes place below the substance of the grap- 
tolite, in the plane b,c, the cellules of the folium d are seen directed 
upwards towards the apex of the stipe, like fig. 15 of Plate xvi, Canadian 
Decade. 
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The other direction of imbedding would be where the specimens were 
so deposited that the divisions rested obliquely to the plane of stratification, 
upon the points c, d, as in fig. 2. In this position, they would, from the 
accumulating sediment, become compressed as in fig. 3, until the parts 3, d, 
and a, c, would approach each other, or come in contact. Lying thus, the 
slaty laminz separating above or below them, they would present the 
aspects of figs. 4 and 6, Plate iv; giving no evidence of cellules except at 
the margins ; unless where the stipe or folium may be fractured, when we 
have an exhibition of a section of the cellules as in fig. 1 of Plate iv. 
When the separation takes place in such a manner that the parts 0 a are 
removed, the parts dc remain, showing the bases of two rows of cellules, 
as in fig. 3 of Plate iv. The various phases presented in large collections 
of specimens of these forms are all explicable upon this view of their 
mode of growth and manner of imbedding in the soft mud of the sea 
bottom. 


Norte on the Genus Ptzlograptus, HALL. Since the publication of the 
Canadian Decade, I have seen the work of Gaprrrt, ‘‘ Ueber Die Fossile 
Flora der Silurischen, der Devonischen und Unteren Kohlen Formatien, 
1859.”” The Callithamnion, or Callithamnites reusszanus, figured on 
Plate xxxvi, from the Upper Silurian of Bohemia, is so similar to the 
Ptilograptus geinitzianus of Plate 21, Canadian Decade (Plate iv of this 
paper), that I cannot doubt the generic identity. Whatever may be the 
relations of the European species, the Canadian one is not a plant, if we 
may judge from its horny carbonaceous texture. 
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In a paper on Fucoides in the Coal formation,* by M. LESQUEREUX, 
the author has stated his opinion that the ‘‘ peculiar Fucozdes serra” 
described by Bronentart in his Végétaux Fossiles, page 71, tab. 6, figs. 
7 and 8, should be placed under the Genus CAULERPITES of STERNBERG, 
into which he proposes to admit all the forms described by Prof. HALL 
under the name of Spirophyton. Regarding the latter, I have, in this place, 
nothing to say; but the Fucoédes serra of BRONGNIART is no doubt a 
species of Graptolite, and the locality whence it is cited, ‘‘ Pointe Lévz 
pres Québec,’’ has afforded many species of GRAPTOLITIDA, but no recog- 
nizable species of Fucoides. In the “Figures and Descriptions of 
Canadian Organic Remaizns,’’ Decade ii, page 84, I have given my reasons 
for believing that the Fucotdes serra of BRONGNIART is identical with 
Graptolithus bryonotdes of HALL (Plate iv, figs. 1-11, and PI. iui, figs. 11 
-and 12 (?), of Decade, and Plate iii, figs. 16 and 17 of this paper), the 
identity not having been discovered till long after the publication of 
the last named species. The Fucoides dentatus of BRONGNIART, from 
the same locality, is likewise without doubt a graptolite, and probably 
identical with that described by meas G. (Diplograptus) pristeniformis. 
I have no doubt thatif M. LesquEREUX were to examine these and other 
Lower Silurian fossils of generally similar character, he would arrive at 
the same conclusions as myself regarding their nature and relations. 


- *On Fucoides in the Coal Formation [with a plate]. By Leo LesquerEux. Read 
before the American Philosophical Society, May 18th, 1866. 
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Il, OBSERVATIONS ON THE GENUS STREPTORHYNCHUS. 


Il, ON THE GENUS STROPHODONTA. 


These papers will be deferred till the next Report, on account of the 
non-completion of the illustrations intended to accompany them, and 
without which the discussions would be very unsatisfactory. 

The result of a critical examination of the species known in the higher 
rocks of New-York has resulted in referring to Srtophomena chemungensis 
(ConrAD) the following forms, which are apparently only varieties of 
this very variable species : Strophomena bifurcata (HALL), S. arctostriata 
(Hatt), S. pectinacea (HALL), Orthis perversa (HALL), Streptorhynchus 
pandora (BILLINGS), Orthisina arctostriata and O. alternata (HALL), 
Orthis inequalis and O. pravus (HALL). 

Among these there are noticed as distinct varieties a Streptorhynchus 
pandora (BILLINGS), which differs very little from S. woolworthana 
(HALL sp.) of the Lower Helderberg group. 

b, Streptorhynchus arctostriata (HALL) ; 

c, Streptorhynchus perversa (HALL) ; 

d, Streptorhynchus pectinacea (HALL). 

These varieties of form and of surface-markings are illustrated on 
Plates iv, ix and x of Vol. 4, Paleontology of New-York. 

The study of the hinge-structure in some forms referred to the Genus 
STROPHODONTA has suggested some modifications in the limits of the genus, 


and indicates in one direction an intimate relation with STREPTORHYN- 
CHUS. 


{Assem. No. 239, | bl 
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IV. THE GENUS CHONETES (Fiscusr, 1837). 


(From Vol. IV, Paleontology of New-York.) 


The Genus Chonetes, having the general form of Strophodonta or Stro- 
phomena and Leptena, is distinguished externally from those genera by the 
tubular spines on the cardinal margin of the ventral area; and from Produc- 
tus, by the manner in which these spines are disposed. In some species, 
however, in addition to these, the surface of the shell is studded with small 
spines as in Productus. Internally it has been shown by Mr. Davipson 
to possess characters which ally it with Productus ; and it connects more 
nearly, by form and general features, the families of Strophomenide and 
Productide. 

In the ventral valve, the area is narrow but well-defined, with a distinct 
foramen which is partially closed by a pseudo-deltidium, and the remainder 
of the space is filled by a cardinal process from the opposite valve. In 
the bottom of the cavity there is a longitudinal median ridge, and on each 
side and close to it are the occlusor muscular impressions: the divaricator 
impressions occupy a wider space, and usually are not very well defined 
in their limits, though having the same general form and features as those 
of Strophodonta. | 

In the dorsal valve, the teeth-sockets are well-marked. The cardinal 
process is entirely unlike that of the preceding genera, being simple at its 
base, and bifid or grooved at the extremity; while the lateral divisions 
usually reach nearly as far as the central portion of the process, and are 
separated from that by a groove more or less distinct. Sometimes the 
lateral or accessory lobes are distant from the extremity, and separated 
in like manner by a groove. 

In one or more of the slender forms of the process, these lateral lobes 
are situated at some distance from the apex, and appear like minute 
processes on the sides. At its base, the cardinal process is continued ina 
slender median ridge. The double occlusor impressions are small, and 
from between them proceeds an elevated vascular marking which assumes 
a reniform shape; this being a ayaa feature of the genus, which 
allies it with Productus. 

The interior of the shells are strongly pustulose or papillose: the little 
granules are arranged in the direction of the striz and along the grooves 
of the exterior striz, which often become defined elevations upon the inner 
surface of the shell. 

So far as we at present know the species in the rocks of this country, 
the genus begins its existence in the shales of the Clinton group, where a 
single species'has been found. There are two species known in the Lower 
Helderberg group, and but a single one in the Oriskany sandstone.* Two 
species are known in the Schoharie grit, and three others are common in 
the Corniferous limestone; while others are added to the number in the 


* The same occurring in the Lower Helderberg group. 
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Hamilton and Chemung groups. Several species are known in the Carbo- 
niferous limestones and in the Coal measures. 

For the most part the species are of small size, and, when well preserved, 
it is not very difficult to distinguish them; but in their various conditions 
of preservation, such as partially exfoliated and more or less worn shells, 
casts of the interior and impressions of the exterior in a matrix varying from 
pure limestone to calcareous shale, and through the arenaceous shales to a 
nearly pure sandstone, the specific relations often become difficult of 
determination. ‘ 

In a very large proportion of the specimens coming before me for investi- 
gation, the cardinal spines cannot be seen, or are but imperfectly 
preserved. Their comparative strength or direction often furnishes means 
for specific distinction ; but I have not been‘able to satisfy myself that the 
number of spines on the hinge-line is of specific importance, for these are 
sometimes unequal on the two sides of the apex, and their development 
seems often to be promoted or retarded by the irregular growth of the 
shell; some of the larger species having only three or four spines on each 
side of the beak, while in the smallest specimens of the group in our 
rocks (C. lepida), 1 am able to count six spines on each side; and in 
C. scatula, as many as six or seven, the bases only of many of them being 
preserved, in the substance of the shell, as tubular openings. 

In many specimens the spines can be seen to originate near the inner 
margin of the area, or along the hinge-line, and can be traced in the 
substance of the shell in an oblique direction inwards, at first nearly 
parallel with the margins of the foramen; and it is only after becoming 
free, that they take a vertical or obliquely outward direction . 

The accompanying figure of the hinge-line of Chonetes scitula, greatly 
enlarged, will illustrate the relations of the tubular spines, 


The nature of these tubes penetrating the substance of the shell, has 
been pointed out by Count Von KrysERLina™, and shown in his illustra- 
tions of Chonetes conoides; but this function has been doubted by Prof. | 
DrE KonrInck, who regards their obliquely inward direction as a contrary 
indication.t In many of our specimens, however, I am able to trace these 
tubes through the substance of the shell from the hinge-margin (their 


* Geognostiche Beobachtungen auf einer Reise in das Petschora-land : By Count 
Alexander Von Keyserling, 1846. 


+ ** These grooves do not appear to me to be produced by the cardinal tubes, as M. 
De KeryYSERLING thinks, because in this case they should take an opposite direction: I 
am led to believe that they depend solely on the successive growth of the shell.?? 
Recherches sur les Animaux Fossiles, p. 190. 
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opening into the interior being a little within the margin), beginning near 
the triangular foramen, and penetrating the shell to the upper edge of the 
area in lines parallel to the sides of the foramen. ‘Those nearest the 
centre are more closely arranged than those at a greater distance: the 
former appear on the exterior as minute pustules, sometimes very close to 
the apex of the shell; and in receding from the centre, they become more 
prominent, and attain the character of spines. In some examples, the 
obliquity of the tubes within the substance of the shell is seen to become 
less and less on receding from the apex, and they are often curved outwards 
before reaching the surface; but the connexion of these tubes with the 
spines is unmistakable. 

In numerous examples of the casts left by the destruction of the ventral 
valve, the form of the tubes is well preserved in the infiltrated matter ; 
and in these casts we often find evidence of the tubes near the centre, 
where no spines are visible on the exterior surface of the shells of the 
“species, as in Chonetes loganz and C. scitula. 

The following species of CHONETES are known in the Upper Helder- 
berg and Hamilton groups of New-York: 


Chonetes acutiradiata, Chonetes lineata, 
ee arcuata,. ss logani, var. aurora, 
ee coronata,”* a mucronata, 
“ deflecta, pusilla, 
a hemispherica, ae scitula, 
ne lepida, a setigera, 


C. yandellana. 


The Chonetes scetula, lepida and C. setigera occur likewise in the 
Chemung group, together with a remarkable species, the C. muricatus. 

The Chonetes logani was originally described from the base of the 
Burlington limestone of Iowa; and a careful comparison of specimens 
from that locality, as well as from intermediate points in Ohio, together 
with casts of the same, has left no doubt of the propriety of referring the 
Tully limestone species to that one. The criticisms of Prof. WINCHELL 
regarding the concentric lamellose lines or ridges, I do not regard as of even 
varietal value, and the varying conditions in this respect are merely acci- 
dental. The species is illustrated on Plate xxii of Vol. IV, Paleontology 
of New-York ; and every care has been taken to give a true representation 
of the characters of specimens from Iowa, Ohio and New-York. 


* The Chonetes littoni, C. maclurea, C. tuomeyi and C. martini of Norwood and 
PRATTEN are regarded as varieties of C. coronata (CONRAD §p.). 
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2V. REMARKS ON THE GENERA PRODUCTUS, STROPHALOSIA, 
AULOSTEGES AND PRODUCTELLA. 


[From Vol. IV, Paleontology of New-York.] 


Among the genera of the Family Productéde, there are recognized at 
the present time the following: Chonetes, Productus, Strophalosza and 
Aulosteges ; the two latter being considered by Mr. DAvipson as sub- 
genera of Productus. | 

The Genus Chonetes has already been noticed in the preceding pages ; 
and from its marked characters, there is usually little danger of confound- 
ing it with any other of the Productide. The Genus Productus, in its 
typical and varied forms, is characteristic of the Carboniferous period: a 
few species are known in the Permian, while other similar forms in the 
Devonian, which were formerly considered as Productus, have lately been 
referred to the genus or subgenus Strophalosza of Prof. Kine. 

Productus, which is the oldest established genus, includes species 
described as semicircular or semioval concavo-convex shells, with spini- 
ferous exterior surface, straight hinge-line, without an area on either valve, 
and without teeth or sockets. The interior characters, though with a 
general resemblance to Strophodonta, have in addition certain other points 
by which they are distinguished. Notwithstanding that the species of. 
Productus have usually the shell more or less closely studded with spines, 
and generally a row of spines just below the hinge-margin of the ventral 
valve, there are some species referred to this genus which are nearly desti- 
tute of spines, and others upon which no spines have been detected except 
on the ears or near the cardinal margin. Species having this exterior 
character are usually more extremely gibbous or ventricose in the ventral 
valve than any species of Leptena, Strophodonta or Chonetes, and the 
dorsal valve is more deeply concave. 

‘Strophalosta is described as differing externally from Productus in 
sometimes having a truncated apex, and by the presence of an area of 
greater or less extent on each valve, with a foramen which is more or less 
closed by a deltidium. In the interior, it is said to be characterized by 
teeth in the ventral valve and teeth-sockets in the opposite valve; while 
the disposition of the reniform vascular impressions of the dorsal valve is 
a, distinctive feature. — 

In reference to the Genus Productus, Mr. DAavipson remarks as follows : 

‘“¢ All authenticated species of Productus, hitherto examined, have shown them- 
*‘ selves to be edentulous; but whether this character was general and without 
‘“exception, may remain a question for further consideration : anyhow, the dorsal 
*“ valve must have turned on its hinge-line with as much precision as in Chonetes, 
‘‘ which possessed regularly articulating teeth. It has been often asserted and 
‘believed that Productus might be distinguished from its subgenera by the total 
‘absence of an area; and although this is the prevalent character of the genus, 


“ still in certain species, such as P. sinuatus, a perfectly developed area is generally 
‘* present in the ventral valve. There exists also an occasional tendency to the for- 
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‘‘mation of hinge-area in several species; as may be seen, for example, in the 
‘“‘remarkable example of P. semireticulatus, of which a representation is given in 
fekslate exdiinehowone = 

These observations of. Mr. DAVIDSON are of later date than his ‘‘ Intro- 
duction to the Natural History of Brachiopoda.”’ 

One of the important features of distinction between Productus and 
Strophalosia has been stated to be the different disposition of the reni- 
form vascular impressions in the dorsal valve. The accompanying figures 
represent this character in two species of the latter genus, as given by 
Mr. Davipson in his Introduction. 


STROPHALOSIA GOLDFUSSII. STROPHALOSIA MORRISIANA. 

In examining the species occurring in the higher formations of the New- 
York rocks, which I had supposed might be referred to the Genus Stropha- 
losia, I find evidence of a narrow area with small teeth and sockets in the 
greater number of the species; although these features do not usually 
appear, except upon the most critical examination. The disposition of the 
reniform vascular impression, however, does not correspond with that of 
Strophalosia ; but in all the species where this feature has been observed, 
ii is similar to that shown in figures 5 and 6. 

Hig. 5. Fig. 6. 
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moet ane ONUSTA. dartienes.. STRIATULA. 

B.C. Tooth-socket and socket plate. (Enlarged to two diameters.) 

J. Cardinal process. O. Anterior and posterior occlusors. V. The reniform 
vascular impressions. 

V.* This letter refers to the faint diverging impression proceeding from the 
extremity ‘of the mesial septum of P. onusta. A similar marking has been observed 
in another species, but no connexion with the reniform vascular impressions has 
been observed. 


* Monograph of British Carboniferous Brachiopoda, p. 136, 1861. 
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Neither of these species are known to have the apex of the ventral 
valve truncated. In another species, with extremely gibbous and arcuate 
ventral valve and deeply concave dorsal valve, the disposition of the reni- 
form impressions is precisely like those illustrated; and in none of the 
species under investigation have we seen the least evidence of reniform 
impressions like those of figures 3 and 4, which are illustrations of Permian 
species of Strophalosza. 

It is clear, therefore, that this character could not be relied on for 
distinguishing the genus, if we were to include in it our Devonian species ; 
for in the three species referred to, the imprint has the same direction and 
termination as shown in Auwlosteges, except perhaps that the muscular 
scars may be a little nearer the hinge-line; and in this respect it is not 
very dissimilar to some species of Productus, as shown in P. costatus 
(figure 7).* 

I have, moreover, ascertained that the American forms of P. costatus 
have often a well defined area on the ventral valve, and a narrow area on 
the dorsal valve, extending nearly the entire length of the hinge-line ; and 
in some specimens, this is as distinct as the area of Strophodonta or of 
Chonetes. There is of course a foramen, which is open in the examples 
observed ; though in Mr. Davipson’s figure of P. semzretzculatus, cited 
above, the foramen is closed by a deltidium. The specimens of ventral 
valves of Productus, which I have been able to examine, have no true 
teeth or extensions from the margins of the foramen; but sometimes a 
callosity extends obliquely backward and unites with the interior of the 
shell, being in fact as much a representation of dental lamellz as we have 
in some species of Strophodonta.t The accompanying figure 8 illustrates 
the hinge-area of P. costatus; and figure 7 is of the interior of a dorsal 
valve, showing the muscular and vascular impressions. 


Fig. 7. 
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Interior of the dorsal valve. to show the Dorsal view of a specimen, showing the 
reniform vascular impressions, cardi- hinge area. 
nal process and the oblique callosity C. 


* Productus longispinus and P. pustulosus have a similar form of the reniform impres- 
sions. See Davipson’s Monograph of British Carboniferous Brachiopoda. 


_ 1 See Strophodonta demissa, S. reversa, S. nacrea and others. 
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Thus we see that the species referred to Productus may have all the 
characters of Strophalosia except the hinge-teeth and sockets, and the 
disposition of the reniform impressions; while the New-York species, 
possessing teeth and sockets, have not the disposition of the reniform 
vascular impressions which are given by Huropean authors as characteris- 
tic of Strophalosia. 

In glancing at the species of Productide illustrated on Plates 23, 24, 
25 and 26 of Vol. iv, Paleontology of New-York, one cannot fail to be 
impressed with the prevailing greater width on the hinge-line, and conse- 
quent modification of form in the American Devonian species, as compared 
with the Strophalosza of the Permian system in Europe. But while the 
greater part, and perhaps all of these, have a narrow cardinal area and 
small hinge-teeth and sockets, I conceive that their exterior character and 
expression are much more like the true Productus than are the Permian 
species of Strophalosia ; and one of the most marked features consists in 
the conspicuous ears with rows of spines, as in Carboniferous Producti ; 
while their anterior extension and highly arcuate forms assimilate them 
much more with Productus than with Strophalosza. 

The Productide of this character make their first appearance in the 
American geological series in the Upper Helderberg group, and continue with 
increasing numbers through the successive formations to the Carboniferous 
limestone. There are a few individuals of two species in the Corniferous 
limestone, and more in numbers of individuals and of other species in the 
Hamilton group; butit is difficult to find specimens in a cortdition favora- 
ble for satisfactory investigation. A few specimens have been obtained 
entirely separated from the rock; but nearly all are imbedded, with the 
ventral valve adhering to the matrix so that the hinge and interior struc- 
ture can rarely be seen; while the dorsal valves almost uniformly adhere 
by their exterior surface, leaving only their interior for examination. 

In the Chemung group, the specimens occur mostly as casts of the inte- 
rior and impressions of the exterior, and these are frequently much 
distorted. In some of the softer compact shales of this group, we find the 
shell partially preserved, but still in such condition that the entire charac- 
ters cannot be discovered ; and it is only in some fresh exposures of the 
semicalcareous bands that we are able rarely to obtain specimens of more 
natural appearance and better preserved surface. 

Under circumstances of so much difficulty, it is with much hesitation 
that I approach the final disposition of the species of this character in our 
formations.” 
eee ee Eee 

* Those who have the best right to criticise the work, from having themselves labored 
in a similar field, will appreciate the difficulties to be encountered; and they will only 
need to be assured of my earnest intention to dispose of the species without prejudice or 
partiality to previously expressed opinions. With larger collections before me than I had 
when originally describing the species under the preceding genera, I have seen cause to 
modify in some instances the views formerly maintained, and I believe I have shown no 
leniency towards species proposed by myself on insufficient materials; but I am quite 


unable. at the present time, to reduce the species of this type from these formations, to 
the limits indicated by European authors who have examined American collections. 
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Tt would appear that the Genus Strophalosia has been founded upon 
characters derived from Permian species, in which the interior structure 
has been well preserved. Of the few European Devonian species of this 
genus which are cited, I have seen no illustrations of the interior; and 
these have probably been referred to the genus from the generally similar 
form, the presence of a narrow area, and minute teeth and sockets, which 
are characters found in identical or similar forms in the American strata. 
It is probable, therefore, that had the interior of these species been 
observed, they would not have been placed among the Permian Strophalo- 
sie, but rather among the Productz, to which they seem more nearly allied.* 

It appears to me that we have in the Devonian period the incipient 
manifestation of the productidian type, which became modified in the later 
Carboniferous period, where, with conditions favorable to its excessive 
development, it has assumed extravagant forms and proportions, but here 
and there indicating the characters of its prototype in the presence of an 
area and foramen, among species of a genus which is characterized by the 
absence of these features. In the still later Permian period, with changed 
conditions, we have an approximate return to the earliest forms of the 
species, or to the prototype; and in reality the foundation of the genus 
lies in the Devonian forms which have been referred to Strophalosza. 

It would appear that the presence, rather than the absence of characters, 
should be the foundation of generic description and determination; and in 
this view Productus possesses fewer characters, and, in the absence of 
hinge-area, teeth and sockets, is less complete than the forms possessing 
these appendages. Nevertheless the great development of forms and number 
constituting the Genus Productus during the Carboniferous period, has 
acquired for it the importance and distinction which it must retain; and 
any subdivisions proposed must have reference to the characters of this 
genus as established. 

On a critical examination of the genera of the Family Productide, we 
shall find that Chonetes is distinguished by well-marked and important 
characters : having an area on eacli valve and a row of spines upon the 
margin of the area of the ventral valve, which is one of the distinguishing 
external features, though it has been ascertained that spines sometimes 
occur upon the body of the shell. - 

The separation of the genera or subgenera Strophalosia and Aulosteges 
from Productus is based upon less important differences. The former has an 
area on each valve, a foramen in the ventral valve covered by a deltidium, 
with teeth and sockets, while the reniform vascular imprints have a 
different direction and termination. The latter has a wide area on the 
ventral valve, a foramen closed by a pseudo-deltidium, without teeth or 
teeth-sockets, and with the reniform vascular impressions extended far 


* Prof. DEKoniNcK, in his ‘* Recherches sur les Animaux fossiles,’? has not recognized the 
Genus Strophalosia; and the Devonian forms similar to those of our rocks are by him 
placed under Productus. 


[Assem. No. 239.] an 
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towards the anterior margin of the valve, and sometimes abruptly 
recurved.* The typical species of Awlosteges is very similar to Strophalosia 
in external form. Both are from the Permian system, and the differences 
between them consist in the presence or absence of teeth and sockets, and 
the different direction of the reniform impressions. 

While the typical and fully developed forms of Strophalosia in the 
Permian System have a large area on the ventral valve, with a narrow 
area on the dorsal valve; all the New-York species have a very narrow 
area on each valve (often so narrow as to be no greater than the thickness 
of the shell), with the other general differences pointed out. These fea- 
tures alone might not be sufficient to indicate a distinct group; and a. 
little extension of the characters of Productus or of Strophalosia might 
include them ; but while Strophalosza and Aulosteges remain distinguished 
by such small differences, these forms also, I conceive, should be separated 
from the former, both on account of the external differences and from the 
reniform vascular impression, which has been regarded as an important 
feature in the Productids. These differences I consider as scarcely less 
‘important than those upon which the other subgenera have been separated; 
and from their external form and internal structure so nearly resembling 
.Productus, I would propose for the Devonian species having narrow hinge- 
areas and small teeth and sockets, with reniform vascular impressions of 
the form of those illustrated, the name Productella. 


SuBGENUS PRODUCTELLA (n.s.g.).—Shells having the general form of 
Productus, but uniformly with a narrow area on each valve, a foramen or 
callosity on the ventral area,t small teeth, and more or less distinct 
teeth-sockets. | 
The reniform vascular impression, rising from between the anterior and 

posterior occlusor muscular impressions, curves gently outwards, and, fol- 

lowing a curvature somewhat parallel with the margin of the shell to below 

the middle of its length, is abruptly recurved, and the extremity, turned a 

little backwards, terminates about half way between the margin and the 

anterior extremity of the mesial septum. 

The cardinal process, seen from the inner side, is bilobed, and from the 
exterior side each of these divisions is usually bilobed. 

These shells differ from Strophalosza in the extremely narrow linear 
cardinal area, greater extension of the hinge-line, more extreme arcuation 
or ventricosity of the ventral valve in many or most of the species, and 
especially in the direction and termination of the reniform vascular 
impressions, which resemble those of Aulosteges and of some species of 
Productus. It differs from Productus in the constant presence of an area, 
hinge-teeth and sockets. 


* The disposition of the reniform impressions is not essentially different from that of 
some species of Productus; and the presence of an area and covered foramen, and the 
absence of teeth and teeth-sockets are the distinguishing features. 


{ In the specimens affording the most satisfactory evidence of area, ctc., the foramen 
is open; but in some specimens the impression only remains, and there is the appearance 
of a narrow indentation below the beak, so that it is impossible to determine whether the 
foramen has been open, or closed by a deltidium. 
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VI. ON THE GENERA SPIRIFERA, CYRTINA AND ALLIED GENERA. 


This paper will be deferred on account of the non-completion of a plate 
illustrating the hinge-structure of Spzrifera and allied genera, which will 
be finished for the next report. In the mean time I will repeat here the 
concluding remarks of the chapter on SpirirERA from Vol. iv, Pale- 
ontology of New-York. 


‘Some important considerations are suggested by the study of Spzrzfera 
prematura, Spirifera alta, and their associates. 

“‘The species which I have here designated as Spirifera prematura 
exhibits no external markings which enable one to say that it is distinct 
from S. hirtus of the sandstones at Burlington, Iowa; nor does it present 
differences from S. pseudolineata which may not be reconciled with geo- 
graphical influences, and with a habitat nearer to the shore line and — 
the essential absence of calcareous matter in the sediments deposited. Its 
associates, however, are of different species from those in the western 
locality ; but still among the more conspicuous of these is Spirdfera alia, 
Productus lachrymosa var., and Chonetes muricata, which have a carbo- 
niferous aspect; and were it not for the presence of Speréfera disjuncta 
and one or two others, the general aspect of the fauna might be termed 
carboniferous. 

“Tf again we look at the characters of Spzrzfera alta, an analogue or 
representative of Spzrzfera cuspidata, we have many points of similarity 
with one or more species in the rocks of the West and Southwest which 
are usually referred toa higher position. The high area and the transverse 
concave septum, which is not a true pseudo-deltidium, allies it with 
Spirifera textus, in which we find similar features. In the S. alta there has 
probably been an external convex pseudo-deltidium, and between this and 
the septum closing the fissure has been a narrow space. This septum, 
which is an extension of the dental lamelle, has been thickened or expanded 
on the inner side, as shown by the casts of the ventral valve; and in 
several specimens there is a narrow semicylindrical depression extending 
nearly to the beak of the valve. 

‘In comparing this species with Spzrzfera textus, we find similar condi- 
tions, or more properly an extension or amplification of the same features. 
In that species there is a convex arching pseudo-deltidium, though rarely 
preserved in the specimens. Beneath this there is a concave septum, and 
upon the inner face of this there is a tubular callosity; or, in other words, 
the inner laminz of the septum become fistulous, and enclose a cylindrical 
or subcylindrical space, which extends from the base of the septum to near 
the apex of the valve.* But more usually the laminze appear to be sepa- 


* It is upon this feature, or one of similar character, in its full development, that I 
understand Prof. WINCHELL proposes to found the Genus SYRINGOTHYRIS. 
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rated, and, extending inwards, are recurved, their edges sometimes joining 
to form a tube; but more frequently perhaps the margin of each one is 
recurved upon itself, leaving the tube with a slit along the lower side. In 
some instances, however, these extensions from the inner face of the septum 
continue to the bottom of the cavity, and, joining the external shell, leave 
a quadrangular tube instead of a cylindrical one. 

‘Tt is evident from what has been said, aS well as from the illustrations 
given, that there is a near approach to this character of S. textus, or an 
incipient step towards it, in Spirzfera alta; but the feature has not become 
fully developed. We have the concave septum with a semicylindrical 
callosity on its inner face, but this ridge has apparently remained solid. 
The concave septum, however, must not be confounded with the pseudo- 
deltidium : the latter is apparently an independent growth of shelly (or 
sometimes perhaps scarcely solid shell) matter, forming an exterior plate 
from the apex of the fissure, covering to a greater or less extent the open- 
ing, but apparently not connected with, nor a part of the dental lamelle 
or substance of the area, while the septum is an outgrowth or lateral 
extension of the dental plates. 

‘‘In the case of Spirzfera alta, the extension of the septum is so great, 
that. when connected with the general form of the shell, its nearest 
analogue appears to be Spirifera textus ; which, so far as I can now deter- 
mine, is identical with the one described by me as S. subcuspidatus in the 
Geological Report of Iowa. The latter is a carboniferous species from the 
Keokuk limestone, and closely allied to the Spirtfera cuspidatus of Kurope ; 
and the Chemung species thus reminds us of the Carboniferous one, or has 
a carboniferous aspect. 

‘Tf, in its full development, the presence of a septum and internal tube 
be regarded as of generic value. then we have in Spirzfera alta the same 
appendages in part, or in a partially developed condition; the distinct 
tube only being wanting. But had we the means of examining the internal 
characters of the ventral valves of all the species of Spirifers, we should | 
probably find gradations from the solid filling of the rostral cavity, with a 
greater or less extension of shelly matter in the form of a septum in the 
fissure occupying a narrow space in its apex, till we reach the development 
observed in S. alta and S. tezxtus. 

‘To a considerable extent, we are able to prove this supposition.. In the 
separated valves of Spzrzfera radiata of the Clinton and Niagara groups, 
there is a filling of the rostral cavity, and a thickening of the dental 
lamelle which are extended for half the length of the valve. The narrow 
median crest of the muscular impression is expanded and thickened 
towards the apex of the valve, but there is no evidence of a septum. In 
Spirifera niagarensis there is a filling of the rostral cavity and a thicken- 
ing of the dental lamelle, which are distinctly separate, but no appearance 
of a septum; and there is a low median crest in the muscular impression. 

“In the Lower Helderberg group, the Spirzfera macropleura has the 
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rostral cavity filled to a greater or less extent, and the dental plates 
extremely thickened at their bases; while there is an obscure low median 
crest in the muscular impressions, which sometimes becomes thickened and 
expanded above ; and occasionally there is a little filling of the upper 
part of the fissure, resembling the incipient stages of growth of the septum. 
In Spirifera cycloptera the rostral cavity is more or less filled and solid, 
with diverging dental lamelle ; while the crest dividing the muscular 
impression is very unequally developed, and there is no appearance of a 
septum. In Spirifera perlamellosa the rostral cavity is filled to a greater 
or less degree, the dental lamelle are short and strong, and there is a 
sharp elevated median crest or septum in the muscular impression; but 
there is no indication of the transverse septum. In Spzrzfera octocostata 
the dental lamellz are thickened, and there is a vertical septum reaching 
from the apex of the rostral cavity to the base of the muscular impression. 
In Spirifera marylandica of the Oriskany sandstone, there is sometimes a 
partial filling of the rostral cavity, with a reversed conical crest in the 
upper part of the muscular area. Spirzfera arenosa has strong dental 
lamellee ; a filling of the rostral cavity in old shells; a low crest dividing 
the muscular impression, which becomes thickened in its upper part; a 
distinct pseudo-deltidial covering of the fissure, but no transverse septum. 

‘Among the Spirifera of the Upper Helderberg group, Spirifera acumi- 
nata has usually only a moderate thickening of the rostral portions, 
divergent lamelle of moderate strength, and no transverse septum. In 
Spirifera owent the rostral cavity is partially filled; the dental lamellee 
are thickened; there is a reversed conical callosity at the apex of the 
cavity, the attenuated continuation of which divides the muscular area: 
the fissure is closed by a thickened plate or septum for one half its length 
from the apex. In Spirifera raricosta the rostral cavity is filled; the 
dental lamelle are short and thick; the fissure is closed by a solid filling 
for a part of its length, while from the bottom of the cavity there rises a 
thin vertical septum which extends to within one-third the length of the 
front of the valve. In Sperifera gregaria the rostral cavity is more or less 
filled with thickened dental lamelle, and sometimes the incipient growth 
of a transverse septum is perceptible. 

«In several of the Spirifers of the Hamilton group the septum is well 
marked, while in others there is an incipient development of the same 
character. In Spirzfera granulifera the upper part of the rostral cavity is 
filled with shelly matter, and this apparently encroaches upon the space 
below with the advancing age of the shell. The fissure becomes partially 
filled, and a thickened plate projects a little in advance of the solid filling 
of the beak; leaving behind it, or on the inner side, a conical cavity 
directed towards the apex of the shell. The muscular area is divided by a 
low longitudinal crest, which, in its extension towards the beak, becomes 
wider, and is often much thickened towards its junction with the solid 
shelly matter filling the rostral cavity. Looking at this from the apex of 
the shell, it presents a subconical form, and is more or less abruptly 
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attenuated towards the centre of the muscular impression. This callosity 
sometimes becomes so prominent as to produce an emargination or indenta- 
tion in the apex of the cast, and a similar feature is sometimes observed 
in the casts of other species of SPIRIFERA. 

‘‘Regarding the S. granulifera alone, there is little to attract especial 
notice, beyond the general fact of a partial filling of the rostral cavity with 


the exterior portion prolonged between the dental lamelle, but so much’ 


thickened as scarcely to merit the term septum. In Spirzfera marcyz this 
development of shelly matter has the character of a true septum, closing 
one-third or more of the length of the fissure from above, and leaving an 
open rostral cavity behind it. In Spzrzfera medzalis and S. macronota there 
is a thickened transverse septum extending from one-third to one-half the 
length of the fissure from the apex, and this feature is quite dependent 
of the pseudo-deltidium. The rostral cavity lies behind this septum, and 
may be open or free from the accumulation of shelly matter to a greater 
or less extent; but it is not uncommon to find nothing more than a thicken- 
ing of the base of the dental plates and a partial filling of the rostral 
cavity. This condition changes to a greater or less extent during the growth 
of the shell; but a partial filling of the fissure at its apex is probably more 
common than otherwise, particularly in full-grown individuals. 

‘In the Spirifers of the Carboniferous rocks which I have been able to 
examine, this feature is variably developed. In S. plena of the Burlington 
limestone, the septum extends for more than half the length of the fissure ; 
while it is less developed in S. grzmesz, and scarcely at allin S. zncrebes- 
cens and S. opzma. 

‘‘ The shell texture of SPIRIFERA is usually regarded as fibrous, and this 
is true of all those I have examined in the older strata; though in some of 
the species of the higher formations, characters have been observed, which, 
with imperfect means of investigation, seem to be irregularly distributed 
ducts penetrating the shell. I have not been able to examine the shell of 
Spertfera alta, to learn whether any changes have taken place in its tex- 
ture, not observed in other species of SPIRIFERA ; but in S. textus,* where 
the septum and tube are developed, the shell is penetrated by numerous 
pores or ducts which are somewhat coarser than the ordinary punctate 
structure of some other Brachiopoda; and though not in actual contact, 
are often arranged in regular order and frequently in close proximity to 
each other, not essentially differing from those of SPIRIFERINA as given 
by Dr. CarpEntTeER. The intermediate spaces have a distinctly and beauti- 
fully fibrous or prismatic structure, differimg in no respect from ordinary 
Spirifers or ATHYRIS. 


*In this species, and in Spiriferina spinosa of Norwoop & PrattEN, the pores or 
ducts are unequally distributed; being, in some parts of the shell, closely crowded, 
while in others they are more distant and often following the line of growth, though 
frequently irregularly disposed. 

Prof. WInNcHELL remarks, of the proposed Genus SyrinGgoruyRis, that *‘the shell is 
impunctate in all conditions and under high powers.”? 
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‘« Tt should be observed, in this connection, that the dental plates, both in 
Spirifera alta and S. textus, reach to the bottom of the cavity, and 
partially surround the muscular impression, which is precisely like that of 
ordinary Spirifers. 

‘In these remarks, I have not intended to express an opinion of the 
generic value of certain characters ; but merely to show, as it appears to 
me, a gradual or successive development in certain parts, which finally 
becomes so wide a departure from the characters of typical forms of Spi- 
RIFERA as to deserve especial attention. Nor can we deny that this 
progressive development of the septum and its modification keeps pace, and 
corresponds, with the geological succession ; reaching its extreme state, so 
far as now known, in the Carboniferous period, where it is connected with 
a punctate texture of the shell.’’* 


Note.—The Spirzfera alta referred to in the preceding pages is an 
analogue of the Huropean carboniferous Spzrifera cuspidata, having a 
similar elevated area which is usually ‘“ slightly inclining forward or nearly 
rectangular to the general plane of the dorsal valve. The fissure is high 
and narrow, and is closed for two-thirds of its length from the apex by a 
concave septum which is entirely independent of the pseudo-deltidium.”’ 
On page 249 of Vol. iv, Pal. N. Y., I have made the following remarks 
under the description of the species: 

“This species is known to me only in the condition of casts of the 
interior, and its usual appearance is illustrated in the figures on Plate xliii. 
Its general aspect is much like that of the Huropean Spirzfera cuspidata, 
MARTIN ; but there are important differences by which it may be dis- 
tinguished : these are, the plications on the mesial fold, the larger area of 
the dorsal valve, and the shorter extension and greater divergence of the 
dental lamellz by the sides of the muscular impression. Some of these 
characters, I conceive, are not likely to change to those shown by S. cus- 
pidata. In the concave septum closing two-thirds of the fissure from above, 
it resembles that species as described by Prof. M‘Coy, who mentions the 
presence of a ‘deep-seated pseudo-deltidium.’t In one of the figures 
given by Mr. Davipson and referred with doubt to this species,+ the cast 
shows a tubular perforation in the filling of the fissure, and a gutta percha 
impression from the same shows the mark of a foramen; but there is no 
positive evidence of a septum which is so conspicuous in our specimens, 
and which I suppose to be the feature characterized by Prof. M‘Coy as a 
deep-seated pseudo-deltidium. In our species, I have not been able to dis- 
cover any corresponding perforation ; the only indication of this being the 
semicylindrical impression along the centre of the fissure (in the cast), 
showing a callosity of the septum behind the exterior wall. 


* See note on page 256. 


* * * *; triangular opening very large, often displaying the internal deep- 
seated pseudo-deltidium (without perforation, leaving the only opening to the shell at its 
base); * * *. M‘Coy, British Paleozoic Fossils, p. 426. 


t Monograph of British Carboniferous Brachiopoda, Plate ix, f.1 & la. 
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‘‘In form and proportions, this species bears a very close resemblance to 
one in the Waverly sandstone of Ohio, and also to one in the fine-grained 
sandstone of Burlington, Iowa; but of neither of these have I the neces- 

‘sary material for satisfactory comparison. It differs from the S. sudcuspr- 
data* of ScHNUR in the plications on the mesial fold and sinus, and the 
wider area of the dorsal valve; and also in the same characters it differs 
from the S. teztus of the sandstone and argillaceous limestone near New- 
Albany, Indiana.’’t i 


Note.—After the preceding pages had been some time in print in Vol. 
iv, Paleontology of New-York, I saw in the American Journal of Science 
for May 1866, a notice of a paper in the proceedings of the Academy of 
Science of Philadelphia, entitled ‘‘ Observations on the Microscopic shell 
structure of Spzrzfer cuspidatus, and some similar forms, by F. B. MEEK.”’ 

Thinking there might be some similarity in the results, and wishing to 
avoid all chance of future charge of plagiarism when the volume should 
appear, I sent the printed sheets to Prof. DANA, with a request that he 
would note the fact of receiving them; and in case any complaint should be » 
made hereafter, simply to state that this matter was in print at that 
time. In order still further to guard myself against any future attack, I 
sent the sheets to Mr. J. P. Lesuey, of Philadelphia, asking him to com- 
municate them to the Academy of Natural Science, with the explanation 
before given, with a view to avoid all cause of future complaint. There 
was no priority claimed, nor any expression indicating such intention. It 
was merely publishing matter already printed in another form. The matter 
was published in the Proceedings of the American Philosophical Society, 
as ‘From the Paleontology of New-York, vol. iv, pp. 252-257; unpub- 
lished.” 

Notwithstanding all my efforts to avoid an attack, there appears in the 
Am. Journal of Science for May 1867, an article ‘‘ On the punctate shell 
structure of Syrzngothyris, by F. B. MEEK,”’ with the following foot note 
on page-408. 

‘¢ Tn a paper on certain types of Spiriferide, publishedin the Proceedings of the 
‘* American Philosophical Society for 1866, and presented to the Society in’ May 
“1866, Mr. J. Haut presents facts confirming my observations communicated ina 
‘paper read before the Phil. Acad. Nat. Sci., in Dec. 1855, and published Feb. 


‘- 1866, in which the presence of a punctate structure in shells of this type, and its 
‘* coincidence with the internal tube of Syringothyris, were first announced. He how- 


* Spirifer subcuspidatus, HALL, Geological Report of Iowa, p. 646, pl. 20, f. 6, is a 
distinct species, and apparently identical with S. textus, Hatt, Tenth Report on the 
. State Cabinet, p. 160: 1857. See Nineteenth Report on the State Cabinet, for remarks on 
this species. 


F + The latter species, before alluded to as a punctate shell, has the fissure partially closed 
by a septum, and this is perforated near its apex by a circular foramen, which is con- 
tinued in a logitudinal tube behind the septum and opens into the cavity of the shell 
below. The margins of the fissure are grooved for the reception of a pseudo-deltidium as 
in ordinary spirifers, and this appendage is partially preserved in some of my specimens. 
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‘fever makes no allusion to my investigations, of which he certainly was not 
*¢ jonorant.” 


Now Mr. MEEK saw by the publication that it was not a paper pre- 
sented by me to the Society, but an extract from a volume printed and not 
published. It may have been quite disingenuous on his part to cite it asa 
‘paper ’’ presented in the usual manner, and he affects to believe that I 
was not ignorant of his investigations, etc. I have stated above simply the 
facts. The Journal of Science professes to deal fazrly and justly in all 
scientific matters, and one of its editors was in possession of all the facts, 
and could have prevented all cause of ill feelieg on the part of any one. I 
have only to say that my investigations, as they stand in print, had been 
made long before, and were in print before the time mentioned by Mr. 
MEEK as the publication of his paper. Moreover, I had not at the publi- 
cation of my own observations, nor have I to the date of this writing, ever 
seen Mr. MEEK’s paper, nor do I know more of it than has appeared in 
the American Journal of Science. Had I been writing on this subject 
after the publication of his paper, I might, perhaps, have written some- 
what differently, and should have noticed his investigations. A paper 
embracing all this matter, as well as further investigations on the hinge 
structure of the Spiriferide, was communicated to the Nineteenth Report 
on the State Cabinet; but the Appendices of that Report have never been 
printed, and the accumulation of matter for the Twentieth Report has 
been so great that it has been impossible to procure the illustrations, and 
the paper is still further postponed. 


{Assem. No. 239. | 33 
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VII. ON THE GENERA ATIHYRIS, MERISTA AND MERISTELLA. 


This paper was prepared for the Nineteenth Report on the State Cabinet, 
but was not reached in the course of printing. In the mean time, Vol. 
IV of the Palzeontology of New-York has been completed ; and the notice 
of that volume in this Report, pp. 145-169, will give all the essential 
points in the later investigations of these genera, being in fact the sub- 
stance of the paper prepared for the former Report. 

These later investigations have added something to our knowledge of the 
interior structure or character of the internal spires of Athyris and 
Meristella, as illustrated in this notice. We have also seen enough of 
other forms to induce a doubt regarding the structure of the spires in sume 
of the species heretofore referred to these genera, and, in two or three 
species, very positive differences. 

In a former Report,* I discussed the nomenclature of these shells with 
regard to the adoption of the use of the generic names ATHYRIS and 
SPIRIGERA, in a manner which I regarded as fair and just, and which I 
think will be so conceded by unprejudiced naturalists. These views have — 
received the approbation of Mr. Davipson, who has copied my remarks in 
full in his Monograph of the Palzeozoic Brachiopoda of Great Britain ; 
and it is gratifying to have the approval of a gentleman who has made the 
special study of the Brachiopoda the principal work of a lifetime. My 
views, however, were fiercely attacked in the American Journal of Science, 
in an article bearing the marks of triple authorship, and also by one of 
the authors, in his paper in the Canadian Journal, where ‘by geologic 
blows and knocks,”’ after having demolished the Genus Merzstedla, he sets 
up the Genus Charionella upon precisely the same grounds, except an 
impossible hinge structure. 

In the July number of the Amer. Jour. of Science (1867), Mr. BILLINGS 
devotes something over thirteen pages to a discussion of ‘‘ the classzficatzon 
‘cof the subdivisions of M‘Coy’s Genus Athyris as determined by the 
‘laws of zoological nomenclature.’’ We are treated in the outset with a 
note in which Mr. P. P.-CARPENTER is reported as having ‘“‘said that he 
‘‘thought Mr. Brnuines had clearly established his point,” ete. ‘ Mr. 
‘‘WHITEAVES stated that he was satisfied with the correctness of the 
‘“‘view Mr, Brtuines had taken,” etc. ‘“‘ Principal Dawson deplored the | 


* Thirteenth Report on the State Cabinet, 1860. 
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‘confusion that has arisen through conflicting views on the question of 
‘‘nomenclature, and, agreeing with Mr. BILLINGS in the conclusion he 
‘chad come to, stated that this communication was valuable, insomuch as 
‘“<it cleared up a question that had been rendered obscure.’’* 

Thus fortified in the outset, Mr. B. starts off upon his argument, which, 
could such a thing ever be suspected of this author, would have very much 
the appearance and arrangement of a case of special pleadings. He closes 
his article by a citation from a former one, recommending Mr. HAL to 
treat the subject ‘‘ in a clear and unsophisticated manner.”’ 

We appreciate this appeal of Mr. BrLLinas, and sympathise in his 
dilemma, when, after appearing in several articles on this subject (in none 
of which has he added anything to our knowledge of the matter), he finds 
himself unable to present an ‘‘wnsophzsticated’’ view of the case, he 
appeals to his opponent to come to his aid. We would endeavor to oblige 
the courteous writer, but being just now very much engaged in the study 
of the structure and relations of these fossils, we have less time to discuss 
questions of noménclature which have been for some time settled in the 
minds of most naturalists. 

There are, however, one or two points which it may be well to take 
notice of here; and however a writer may choose to disguise the facts, 
they must necessarily become known to every investigator of fossils. The 
generic name Athyris was given by Prof. M‘Coy in 1844 (Carboniferous 
Fossils of Ireland, p. 146) ; and under it are cited in the following order, 
A. concentrica, A. decussata, A. depressa, A. expansa, A. fimbriata, A. 
glabristria, A. globularis, A. hispida, A. planosulcata, A. squamosa, and 
A. (%) triloba. These, with the exception of the last one, are retained by 
Mr. Davipson, either as species or synonyms under the Genus Athyris. 

In 1847, D’OrxBiGny, objecting to the term Athyris on account 
of its implying a zoological contradiction, proposed the name Spirigera; 
making it precisely equivalent to A¢hyris, and citing the same species 
under it, including also others, but making S.concentrica the typical 
species. Let us cite here a rule, which is likewise cited by Mr. BILLINGs: 

§‘* When two authors define and name the same genus, both making it exactly of 


‘* the same extent, the latter name should be cancelled in toto, and not retained in 
‘a modified sense.” 


Mr. BILuINGs gives an ideal figure of M‘Coy—or at least, if not ideal, 
it is given without a name in the ‘‘ Carboniferous Fossils of Ireland,” page 
128 (fig. 19)—and speaks of it as the ‘‘ typical figure. He eopies ‘‘ Spzrz- 
gera concentrica (von BucH) from Davipson’s Monograph of British 
Devonian Brachiopoda, ‘‘a little restored, with the aperture in the beak 


* T trust the gentlemen here referred to will not take offence at being thus cited by me: 
this is neither my intent or animus. Whether or not it may have been in good taste to 
associate their names in this manner with the article in the Am. Journal of Science, I 
do not undertake to decide. Every one can appreciate the value of opinions expressed under 
such circumstances, where the parties themselves have made no investigation of the 
matter, and accept without criticism the statements of a writer or speaker. 
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‘made larger than it is in the original figure ;’”’* at the same time forgetting 
to tell us that it is given by Davipson as Athyris concentrica and not 
Spirigera concentrica. All this is very unsophisticated. 

It is scarcely necessary to inform the student of paleontology that 
Prof. M‘Coy placed Terebratula tumida of DALMAN under his Genus 
Athyris only in 1852, in his work on the British Paleozoic Fossils, as 
follows : 


‘“Genus ATHYRIS (M‘Coy), 1844.” 
‘« Syn.=Spirigera (D’OrB.), 1848.” 


—Thus recording his own view of the matter in citing Spzrigera, without 
comment or qualification, as a synonym of Athyrzs; a fact which Mr. 


Biiuinas has forgotten or omitted to state.t 

Mr. BILLINGS, however, undertakes to tell us the operations of Prof. 
M‘Coy’s mind, and what he knew or thought upon the subject; some por- 
tions of which are interesting, though we acknowledge our inability to 
entirely comprehend the first sentence of the following paragraph. After 
quoting M‘Coy’s description of the genus Athyris, and his remarks upon 
this group of shells from page 146 of Carboniferous Fossils of Ireland (1844), 
he proceeds as follows : 

‘The above is all that he wrote about the genus at that time ; and it will be per- 
ceived that he does not point out any particular species as the type, and, further, 
that there is nothing in his remarks from which it can be inferred that he knew 
anything about the genera into which the group was afterwards subdivided.{ Conse- 
quently it is impossible that he could have intended to confine the genus to any one 
of them, as is now affirmed hy some of the naturalists who are opposed to the 
classification advocated in this paper. Instead of excluding species with an imper- 
forate beak such as A. tumida, the etymology of the word Athyris (without a door 
or opening), the expression ‘in which there is no vestige of either foramen, cardi- 
nalgrea or hinge-line,’ and, also, his typical figures all induce the belief that he had 
before him one or more forms with the beak entire. This is rendered certain by 
what he says on page 147. Speaking of what he calls A. concentrica, he says: ‘ This 
species is not uncommon; it is figured in the Bull. de la Soc. Géol. de France, with 
a perforated beak as in Terebratula. I have, however, seen numerous specimens with 
the beak entire and imperforate, as in the other paleozoic species.’ It is highly 
probable, from all this, that he had in view such Silurian forms as JA. tumida. This 
latter species is so common that it is almost certain that such a collection, as he was 
then engaged upon, would contain one or more specimens.” 


* « Big. 2.—Spirigera concentrica, Von Bucu. The form is copied from DAvipson’s 
Monograph of the British Devonian Brachiopoda, Vol. iii, fig. 13, Pal. Soc. for 1862. 
The right hand side is, in this copy, a little restored, and the aperture in the beak made 
larger than it is in the original figure.’ 


} Following the citation above, Prof. M‘Coy gives an amended description of the 
Genus ATHYRIS, which differs somewhat from that published in 1844, and is as follows ? 
‘Gen. char.—Nearly orbicular or ovate, both valves convex; no cardinal area, 
‘*foramen*, or hinge line; spiral appendages to beak of entering valve very large, 
““nearly filling the shell; a strong mesial septum in rostral part of entering valve; 
** dental lamella moderate; tissue of shell apparently fibrous.”’ 


[ft Is it necessary that an author should know what is afterwards to be discovered, in 
order to understand what he intends to do at the present time ?] 


SS) 


* See note on page 378 of British Palzeozoic Fossils, cited on page 262 of this paper, 
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'' his I suppose we may consider as ‘‘unsophisticated’’ reasoning in 
relation to the subject. It amounts to this : ‘ Prof. M‘Coy had in his mind 
‘the imperforate A. tumzda as the type of his genus; but being engaged in 
‘describing carboniferous fossils, he did not mention it, and followed his 
‘generic description with A. concentréca, etc., which species he says he had 
‘seen with imperforate beak.’ 

We think Prof. M‘Coy did just what other naturalists would have done 
under similar circumstances. Seeing the necessity of a separation of these 
forms from Terebratula, he proposed the obvious characters on which the 
distinction was founded. The question of perforate or imperforate beaks, 
in this group of fossils, may be open to discussion; at least in all that I 
have examined, I have found no entire beaks; but in some of the gibbous 
forms, the apex is so incurved as to give an ‘‘apparently imperforate”’ 
character, and the species are thus cited. In some species this perforation 
is well defined by deltidial plates below; but generally these are absent, 
and the upper side of the foramen presents a semicircular outline, com- 
municating with a triangular space which at some period has been 
occupied by the deltidial plates. After a careful examination of hundreds 
of specimens, I am compelled to conclude that this feature, or its modifica- 
tion, is not reliable for specific distinctions, and certainly not of generic 
importance. 

Mr. BinLInas, after citing the list of species placed under the Genus 
Speregera by M. D’OrsBIany, remarks.as follows: 

‘Several of the above species do not belong to the group. This list shows that 
D’Orpiany regarded the genus as including not only the types of Alhyris and 
Spirigera, but also that of the Genus Merista (M. herculea), which I shall notice 
farther on. I think it quite certain that had D’OrsBiany been aware that the genus 
was capable of subdivision, he would have retained dthyris for one of the groups 
which have the beak imperforate. Indeed, according to ghe laws of nomenclature, he 
could not have done otherwise with any probability of producing a permanent clas- 
sification.” 

I cay agree entirely with Mr. Bruuinas, that had D’OrBiany known 
of any group of these fossils with imperforate beaks, he might have retained 
for it the name Athyris ; or, had he known all that has since been learned, 
he would have made some modification in his generic terms. 

On the sixth page of his article, Mr. B. cites M‘Coy’s re-descriptions of 
the genus Athyris in 1852, when, for the first time, he placed A. tumida 
under it; forgetting, however, to allude to the fact already stated, that 
M‘Coy there cites Spirigera as a synonym of Athyris. According to the 
reasoning of Mr. BiLLINGS, and to reach the object he desires, we are to 
wait from 1844 to 1852 f r Prof. M‘Coy to complete his generic descrip- 
tion of Athyris, and place under it a typical species of the genus. Suppose, 
in the meantime, some one had based a Genus Billingsia on the Terebratula 

-tumida, would the original description of M‘Coy have covered that too ? 

I will quote here the following paragraph of Mr. BILLINGS, from page 
O4 of the Am. Jour. of Science: 
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“In the work cited and in the 3d fasciculus, we find the following species :—A. 
tumida, S.* concentrica. ambigua, deroissyi, expansa, globistriata, globularis, gregaria, 
paradoxa, pectinifera, and squamigera. This shows clearly enough his views of the 
genus; that is to say, that as it was then understood, it included both 4. tumida and 
A. concentrica. In commenting on this, Prof. Hatt says :-—‘ The fact that McCoy 
cited this as an Athyris, no more renders it an Athyris than it was made Jtrypa by 
being thus described by Datman; and it was just as free for the foundation of a 
genus after the citation of McCoy as before.’ This is true enough in part. It was 
free for the foundation of a genus until 1853, when Davidson used it for that pur- 
pose; but since 1853, it has never been free.” 

‘This statement that Mr. Davipson used A. twmida for the foundation 
of a genus, may be “‘ unsophisticated’’ enough to serve the writer’s purpose ; 
but it seems to us that a little explanation may be necessary. Mr. DAviD- 
SON, in a spirit of conciliation, proposed to retain Spirzgera for A. 
concentrica and similar forms, and to restrict the term Athyrzs to such 
forms as A. tumida, A herculea, etc.; but the remonstrances of naturalists 
against the violation of an established rule induced him to abandon 
Spirigera and adopt Athyris, citing the former as a synonym.t Mr. D. 
never used the A. twmzda as the foundation of a genus in any other sense ; 
and he himself abandoned the attempted compromise, and subsequently 
placed A. tumida with A. herculea under the genus Merista of Suuss, and 
this was where I found it when I began my investigations upon the species. 
_ Does this appear like using it for the foundation of a genus? Had 
the A.tumida proved, as it was supposed to be, congeneric with A. 
herculea (a Merista), would it still have been the type of Athyris? Cer- 
tainly so according to Mr. BILLINGs’ reasoning; and I might ask of him, 
whether he knows its internal structure sufficiently to assert anything regard- 
ing its true generic place and relations beyond the fact that externally it is 
similar to Merzsta, and possesses internal spires? But whether these spires 
are similar to A. concentrica or to Meristella as illustrated by the writer, 
remains yet to be proved. i, 

It is perhaps not worth while to follow in detail the arguments of Mr. 
Bituines. The rules of nomenclature, cited by him, seem to be opposed 
to his arguments, particularly the following :—‘‘4. A generic name should 
‘‘ always be retained for that portion of the original genus which was con- 


* ¢ §. concentrica,?? etc. Does Mr. BILLINGS mean to say, or does he mean to be under- 
stood that he is citing M‘Coy, and that this author used the S. signifying Spirigera 
before the species concentrica. We can only hope that it is a misprint of the American 
Journal of Science. In the British Paleozoic Fossils, page 196, the Genus ATHYRIS is 
redescribed, and A. tumida placed under it as a Lower Paleozoic species. On page 378 we 
have, under Devonian Mollusca, the Genus ATHYRIS repeated (with a reference to page 
196, where the genus is described), and the species A. concentrica placed under it. Again 
we have the same thing repeated on page 432, where the carboniferous species are intro- 
duced. Asif to leave no farther doubt upon the subject, Prof. M‘Coy adds a note at the 
bottom of page 432, refering to page 196, as follows : 

‘*T see that by some accident, in the character given at the above page [196], this 

‘* genus is stated to be without foramen, from my old diagnosis, which escaped obser- 
‘* vation in correcting the proofs. I formerly supposed with Prof. PHiLuies, that the | 
‘*minute opening at the apex of the beak of the receiving valve was caused by 
** fracture; continued observations have, however, since shown me that it is a natural 
“* character of the genus as the Continental authors contended.’ 


| See note on pages 264 and 265. 
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‘sidered typical by the author.” Now what is the typical portion of the 
genus in this instance? Mr. Bruuines talks of the typical figure, which 
is given without a name, and therefore impossible of reference. We think 
there is another rule, which, if not as concisely expressed as that above, is 
nevertheless usually followed ; and this is, that where the author neglects 
to indicate the type of his genus, the first described species under it shall 
be taken as the type. Mr. B. cites some observations preceding the rule 
quoted above, which he says should be embodied in it, and intimates that 
this ‘‘rule bears directly on the question, because many naturalists are 
‘under the impression that the first species placed on the list must necessa- 
*< rily be regarded as the type, where the author is silent on that point. But 
‘according to the above (and common sense), it is only so if found 
‘accurately to agree with the definitzon. Spirigera concentrica does not 
‘agree either with the name Athyris, nor with M‘Coy’s generic descrip- 
‘tion, nor with his typical figure.* Therefore it cannot be arbitrarily 
‘‘ selected as the type, and the name Athyrzs, in consequence, retained for 
“that group. Indeed in many instances it would be impossible that the 
‘* first species placed in the genus should be the type, for the author might 
*‘not have the true type in the collection under investigation.”’ That an 
author may describe a genus, and ‘‘ not have the true type in the collection 
under investigation,” seems a little latitudinarian ; and so perhaps he may 
abandon all he has at first placed under the genus, and at some later day 
claim something else as his type. We have had a little of this sort of 
work in Paleontology of late years, with generic descriptions broad enough 
to include whatever you please, and indefinite enough to be shifted to any 
form that subsequent exigencies might require. 

In the present case, Prof. M‘Coy has asserted that the beak of A. 
concentrica is often closed; and yet Mr. BILLINGS asserts that he could 
not have intended A. concentrica, because his description and typical 
figure do not accord with that species; and in order to prove that the beak 
is not closed, he has.copied A. concentrica ‘with the aperture in the beak 
‘made larger than it is in the original figure.’’ Can a genus be founded on a 
*‘ typical figure’? which is given without name or description ? 

I have occupied more space with these remarks than I intended; and 
I should not have noticed the article at all, but for the suggestion of an 
author whose opinion I value. I cannot help the conviction that a critical 
study of interior structure will aid us much more than long discussions 
on nomenclature ; and believing that our knowledge in this respect has 
been somewhat advanced within the past few years, I shall concern 
myself very little regarding this question of words. Before leaving the 
subject, however, I may remark that Mr. BILuines, in the concluding 
pages of his paper, cites his own previously published opinions to 
strengthen the case that was so well fortified by collateral support in the 


* Athyris concentrica agrees with the generic description of 1844—perhaps not with 
that of 1852, unless we add the correction of Prof. M‘Coy, cited on the preceding page. 
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outset. Referring to an article in the Canadian Journal, he says: ‘In 
‘‘that paper I described two species with closed beaks, A. clara and A. 
‘‘maia, which no doubt belong to the genus. The others with perforated 
‘beaks I marked doubtful, thus :—A. (2) scetula (HALL); A. (2) clusza, 
‘““n. 8.3 A. (%) unisulcata (CONRAD); A. (2) rostrata (HALL); A. (%) 
chloe, n. 8.” 

The paragraph following this does not seem to be relevant to the sub- 
ject ; andthe remarks about Mr. HAut having proposed a Genus Meristella 
have been so often before the public in some form, that it is scarcely worth 
while to occupy space by citing what is said in this place. I may, however, 
briefly allude toa former statement of Mr. BILLINGs, in the Canadian 
Journal, (1860), that I had proposed the name Merzstella for those ‘‘ shells 
‘‘ which have Athyris tumzda for the type.”’ This is quite incorrect, so far 
as I am aware. The generic name was proposed in 1860, and used by me 
in the descriptions of the plates of Vol. ii, Pal. N. Y.; and under the 
generic description, published in 1861, I gave as examples M. levis, M. 
bella and M. arcuwata of the Lower Helderberg group, besides others. I 
cited MM. twmzda as belonging to the genus, simply from a general similarity 
of external form, and similarity of muscular impression in the ventral 
valve. Of ‘‘the others with perforated beaks,”’ etc , cited above, the A.(?) 
scitula has no more a perforated beak than has A. twmeda. Nor does Mr. 
BiL.LineGs mention this fact in his original notice of the species in the 
Canadian Journal; and in the original description of A: (2) clusia, Mr. 
BILLines says : ‘‘beak of ventral valve erect, apparently a little incurved 
at the tip.” Of A. (?) unzsulcata, Mr. B. says ‘‘the beak is incurved over 
the umbo of the dorsal valve, but its tip not quite in contact with the 
umbo of the dorsal shell.”” The figures of this species by Mr. Brnuines 
do not show a perforation in the ventral beak, nor is it more conspicuously 
perforate than A. tumzda. The A. (?) rostrata has a perforation, and is a 
TEREBRATULA. A. (?) chloe has a perforation in the apex, and belongs to 
the Genus TREMATOSPIRA = T. hirsuta (HALL), having since been placed 
under Rerz1a by Mr. Bituines. Mr. B. afterwards proposed a genus 
CHARIONELLA, under which he has placed the ‘A. (2) scétula, A. (?) 
rostrata,’ and others; giving, as I have said before, an impossible hinge- 
structure. 

We will merely give a moment to the two species which Mr. B. says ‘‘ no 
doubt belong to the genus” Athyris quoted above. A. clara is the Atrypa 
nasuta of CONRAD, of which I have specimens from New-York and Canada; 
and typical forms, from the original locality cited by Conran, are figured 
in Vol. iv of the Paleontology of New-York. The beak of the ventral 
valve is often apparently imperforate, from being closely incurved 
upon the other valve; but it is not imperforate in fact. If it be any 
satisfaction to Mr. BILLINGS to know the fact, I may mention that a critical 
examination of the internal spires of this species has shown it to be somewhat 
different from the similar appendages of typical forms of Merstedla; but 
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whether they may correspond with the spires in the ‘typical figure’’ of 
Athyris cited by him, I am not prepared to say, nor can [| assert that they 
correspond with the similar appendages in M. tumida. Of the other species, 
A. maa, I have had in my collection, for many years, specimens from the 
locality in Canada cited by Mr. Brtuines, and also from Ohio; but I 
have always regarded it as a true Spirzfer, and until it shall be proved 
destitute of area,* and with internal appendages corresponding to Athyrvs, 
I shall prefer to know it as a Spirifer. Even admitting all that Mr. Brb- 
LINGS has claimed in regard to Athyris, it does not appear that he is 
prepared to give us much information in regard to the extent and limits of 
the genus about which he has written so much. 


NotTEe.—Since it appears that zoological nomenclature and argument, 
and not structural characters are to be relied upon for the establishment 
of the points in dispute, therefore; In order that the student of Paleon- 
tology may have the benefit,of Mr. Davipson’s opinions upon the question 
of nomenclature, regarding Athyris and Spirzgera, I have translated from 
the French edition of his Introduction to the Study of Brachiopoda(1856), 
the following observations. It is easy to understand how certain authors, 
following the views of Mr. Davipson published in 18538, should have 
adopted the names of Athyris and Spzrigera: 


“In 18538, I was very much perplexed in regard to the name 4thyris, proposed by 
Prof. M‘Coy for certain species which ill accorded either with the etymology of that 
name, or with the diagnosis given briefly, and without detail, at the outset; that is to 
say, nearly orbicular, small; without area or cardina: line; spiral appendages very 
large, occupying the greater portion of the interior of the shell. The author cites 
some examples, among which are shells evidently perforate, such as the T. concen- 
trica (pEBucH), and others which do not appear to be so; and furthermore some 
belonging to the genus Spirifera of SowrerBy. It is true that the Professor alleged 
in support of his theory, that his type, cited above, was, when in a state of perfect 
preservation, imperforate, and that he had given to this section a name expressive 
of a real characteristic. In 1859, M. D’OrBiany opposed the appellation given by 
M‘Coy, on the ground that it was in complete contradiction to the zoological 
characteristics.* He proposed to substitute in its place the name SpiRiGEeRA; and 
chose, moreover, as the type, the ZT’. concentrica of Baron DrEBucu. About the year 
1835 or 1836, Prof. Kina, having received from the Eifel a specimen labelled T. 
concentrica, but which was in reality the T. scalprum, described it by mistake as the 
species of the Baron, ‘having the hinge-plates attached to a process resembling @ 
shoe-horn.’| Imbued with this idea, and justly remarking certain important differen- 
ces in the Permian species (T'. pectinifera), he proposed to distinguish this latter by 
a particular generic appellation. He chose, for this purpose, the name Cleiothyris, of 
Puitiips;{ which, however, had not been used by its originator precisely in this 
sense. The fact is, that the true 7. concentrica and the true T. pectinifera, although 
distinct species, have an organization essentially similar and belong to the same 
group. But, on the other hand, the Athyris concentrica of Prof. King possesses the 
characteristics of another section (Merista, Surss), of which the T.. tumida (Datm.) 
or the T.. herculea (of BARRANDE) may serve as types. As though to ard to the con- 
fusion already existing in the nomenclature pertaining to this genus, we learn from 


*T might remark that although described as without area, the artist has taken the 
liberty of indicating something of the kind in the figure of the specimen. 


| Assem. No. 239. | 4 
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a recent publication§ of Prof. M‘Coy, that he has added to the diagnosis of Athyris 

a trifling but important modification, which is, ‘ that there exists a strong median 
septum in the rostral portion of the entering value; the dental lamelle are moderate ; 
there is no foramen. Example J. tumida, Daum.’ This diagnosis in no way befitsthe T. 
concentrica; but on the contrary, it accords perfectly with the condition observable in 
the group characterized by the T. tumida and herculea. It is evident, from all this, 
that nearly all authors have united two distinct groups of shells under the name of 
Athyris or that of Spirigera. In order to put an end to this confusion, and to avoid 
at the same time the necessity of new names, I proposed, in the English edition of 
my British Fossil Brachiopoda, 1858, to preserve the name Aruyris for the group 
characterized by the T. tumida, herculea, scalprum, ete., and the name Spirigera of 
D’Orsieny for such shells as the 7’. concentrica, lamellosa, roissyi, pectinifera, etc.; 
thereby avoiding, at least in some degree, the palpable contradiction of the name 
employed by Prof. M‘Cory, the name Spirigera being evidently preferable to that of 
Athyris. But this compromise has been criticised by many naturalists, who insisted 
on the fact of the term Athyris having been originally and positively applied by its 
originator to the 7. concentrica, and also on the impropriety of the other appellation 
to designate such shells as the T. tumida, herculea, etc. M. Suxss informs us,|| that 
in 1851 he proposed the name Merrista? for the group comprising these latter shells. 
I therefore abandon the proposition I made in 18538, and retain indifferently Athyris 
of M‘Coy or Spirigera of D’Orsieny for the 7’. concentrica; and Merista of Suxzss 
for the T. tumida, herculea, etc. I shall also follow Prof. Kine and Prof. Woopwarp 
in placing those shells which have a punctate test, such as the 7’. ferita, adrieni, - 
serpentina, etc., in the subgenus Retzia of Kine; although at the same time it does 
not appear to me that the characteristics and tendencies of these latter sufficiently 
demonstrate the necessity of separating them from the group of the T. concentrica 
(Athyris, M‘Coy).” 


* Paléontologie Francais ; terrains crétacés, Vol. iv, p. 357, 1847. 


t Ann. and Mag. of Nat. His., Vol. xviii, p. 86, 1846. In this memoir Prof. Kine hag 
admirably described this remarkable process. 

{ A Monograph of the English Permian Fossils (Pal. Soc.), p. 137, 1843. Prof. Pain- 
LIPS proposed to substitute the name Cleiothyris for that of DALMAN, Atrypa; but he has 
not made use of it in this work. Fig. and Desc. of the Pal. Fos. in the Cambridge Muse- 
um, p. 196, 1852. 

§ British Paleozoic Fossils in the Cambridge Museum, p. 196, 1852. 

|| Newes Jarhbuch, p. 62, January 1864. 

1 Jahrb. d. K. Geol. Reichsanstalt, ii, iy, 150, 1851; mentioned also in Leonhard’s 
Neues Jahrbuch, p. 127, 1854. 
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VIL NOTE UPON THE GENUS ZYGOSPIRA AND ITS RELATIONS 
TO ATRYPA. 


In the Thirteenth Report on the State Cabinet, page 69, I called 
attention to the existence of internal spires in the fossil known as Atrypa 
modesta ( Producta modesta, SAY, sp.), which appear to be arranged as in 
AtRYPA. Not being entirely satisfied with the observation I was then able 
to make upon the few specimens available, I proposed to give some farther 
attention to the subject in the next Report. At the same time I ‘added a 
note, asking for information or specimens that might aid in the elucidation 
of this and other forms. Dr. RomIncER, of Ann-Arbor, Michigan, 
responded very generously to my request ; but it was not until the Fifteenth 
Report (1862), that I was able to give the illustrations of the internal 
structure in a satisfactory manner. In this Report, I remarked that ‘the 
‘* direction of the spires is nearly the same as in ATRYPA, differing in the 
*‘ presence of the strong loop; while the shell, in its exterior character, 
‘“‘is quite unlike ATRYPA.”’ 

I gave the following generic description : 

Genus ZYGOSPIRA : Shells bivalve, equilateral, inequivalve : surfaces 
plicate in the typical species ; a sinus in the dorsal valve. Internal spires 
arranged somewhat asin ATRYPA, with a broad loop passing from the outer 
limbs of the spiral band entirely across from side to side, near to or above 
the centre, and close to the inner side of the dorsal valve. 

The following illustrations, figs. 1 and 2, were given in the same con- 
nexion. 


ZYGOSPIRA MODESTA. ZAYGOSPIRA MODESTA. 
The internal spires as seen from the The internal spires as seen from the 
ventral side. dorsal side. ; 


At that time the spires of ATRYPA were not known to be connected by 
a loop, as has since been ascertained; and this renders the analogy 
between the genera still more close. In ZyGospira, the apices are more 
obliquely directed towards the centre of the dorsal valve than in ATRYPA; 
the loop is attached much lower down on the limb of the spire, and is 
more direct, as is shown in the accompanying figure of Atrypa reticularis, 
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and the spiral coils are much more lax. These features, however, might 
not ke of generic importance. 


Fig. 3. 


ATRYPA RETICULARIS : 
The interior of the upper part of the dorsal valve, showing the connecting loop of 
the spires. 

In external characters, the Zygospira and its congeners differ from 
Atrypa in the depressed dorsal valve, with a distinct fold embracing two 
or more simple plications ; while the ventral valve bears a median fold 
which is marked by strong simple plications, or divided only close to their 
origin at the apex of the shell. The plications are all simple, showing no 
tendency to bifurcate below their origin, which is at or near the apex, and 
in this respect resembling RHYNCHONELLA. So far as we are able to 
determine, the teeth-sockets are smooth, and not crenulate as in ATRYPA. 

In the characteristic species of the Genus ATRYPA, the valves are 
convex, without distinct median sinus or fold, except towards the front of 
the shell. In the young shells the dorsal valve is often very depressed 
convex, and the beak of the ventral valve extended and perforate. The 
plications or costze are rounded and frequently bifurcated, with numerous 
concentric lamellose striz ; differing in this respect very essentially from 
the simple angular plications of ZyGospira. These are the most obvious 
differences between the genera, and are, I think, sufficient to distinguish 
them from each other. I believe, moreover, that there are important 
differences otherwise, and that a critical study of the fossils demands that 
these forms be generically distinguished.* 


* The forms distinguished as CasLospriRA are concavo-convex shells, with bifurcating 
and lamellose plications, and without distinctive mesial fold or sinus. 
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IX. REMARKS UPON THE GENERA RHYNCHONELLA AND 
LEIORHYNCHUS. 


In the Fourth volume of the Palxontology of New-York, pages 332-4, 
under the Genus RuyNCHONELLA of FiscueER, I have made the following 
remarks. 

‘The species Rhynchonella lozia is made the type of this genus by its 
author. It is only within a recent period that the name has been so exten- 
sively applied to nearly all the ovoid or subtrigonal plicated, and some 
smooth shells of all geological epochs, from Lower Silurian to the most 
recent formations, and it has been recognized in two existing species. 

‘In the Introduction to the Study of the Brachiopoda (page 95 of the 
English edition, page 117 of the French edition), Mr. DAvIpSoN remarks : 
“The Genus RHYNCHONELLA is one of the oldest types of animal life, 
‘‘having been repeated from the Silurian epoch up to the present period : 
‘‘two species are still found alive.” 

‘I have heretofore accepted the general views of palceontologists regard- 
ing this genus, and have described a number of species under it; but I 
have long been satisfied that in making such extensive application of the 
term RHYNCHONELLA, we were in danger of falling into an error of 
searcely less magnitude than that of referring all similar forms, with many 
others, to the Genus TEREBRATULA. 

‘Unfortunately the internal characters of R. lozia do not seem to be 
known : at least I have not seen them illustrated ; and though cited as the 

_ type by Mr. Davipson, and figured upon the plate, it is not enumerated 
in his list of eighteen examples. Mr. WooDWARD gives as types R. acuta, 
furcellata, spinosa, acuminata, nigrescens and psittacea ; species enume- 
rated in Mr. DAvipson’s list; but he does not cite R. loxia. 

‘With the interior structure of the type of the genus unknown, while 
the parts are illustrated from recent species, or from fossil ones supposed 
to belong to the genus, we are not likely to make satisfactory progress in 
the arrangement of the fossils usually referred to it. A careful study of 
those fossils which have been cited as examples of genera, passing through 
all the geological stages and still existing, has proved, in some of them at 
least, that the assumption was not well founded ; and I think we should 
hold such views with reservation. In the present instance, I must be 
allowed to doubt whether FR. loxza will be found to possess the characters 
of Lower Silurian and of existing RuyNCHONELL#; nor do I consider 
the characters of the existing species as congeneric with those of the older 
Silurian or Devonian formations. The necessity felt for some other desig- 
nation to apply to some of these forms has induced the names Hypothyris, 
Hemithyris, Cyclothyris, etc.; but these do not appear to have been 
founded on reliable structural characters. That some subdivision will 
become necessary, and will be adopted, I have no doubt; but such a 
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desirable end can only be consummated after the study of the interiors of 
numerous specimens, with large cullections for comparison.* 

‘Although having adopted the name RHYNCHONELLA for our Devonian 
species, I have lately observed characters which appear to me to separate 
them so widely from the recent species of the genus, that I am compelled 
to substitute some other designation. 

‘Among genera of the same family, we must necessarily make distinctions 
upon the modifications of certain parts which they may all possess in 
common ; and the importance of these modifications of interior parts or 
appendages should not be overlooked. Not only do the recent and fossil 
forms referred to RHYNCHONELLA possess great similarity in the ventral 
valve, teeth and dental plates, but they are not very dissimilar from the 
same parts in genera of the SPIRIFERID#. It is in the dorsal valve and 
its appendages that we find characters the most important and reliable for 
generic distinction; and it is only necessary to follow these in the genera 
of the TEREBRATULID@ and SPIRIFERIDA, to recall the most curious 
and interesting modification of the parts which this valve supports. I am 
therefore inclined to regard these modifications as of generic importance. 

‘In many of the fossil species referred to RHYNCHONELLA, one of the 
most conspicuous features in the dorsal valve is the strong septum, which 
becomes broader and often shows indications of division at the apex, or at 
least evidence a small and shallow \/-shaped pit. 

‘The recent species of RHYNCHONELLA do not certainly furnish any 
evidence of similar characters, so far as I have been able to examine 
specimens or illustrations. The dental plates of the ventral valve are not, 
it is true, essentially different in fossil and recent RHYNCHONELLA; but 
the same comparison may be made with other genera even out of the 
Family RHYNCHONELLIDA. 

‘With these facts before us, I propose to revive the name STENOCISMAT 
of Conrap for the species under consideration, extending the term to 
include the typical species khynchonella formosa of the Lower Helderberg 


group.’ 


« ‘The reliance upon external forms for the determination of generic affinities or differ- 
ences, although a compulsory jcondition in many instances, is far from satisfactory. As 
an example of this kind, I may remark that having recently occasion to compare Terebra- 
tula sappho, BARRANDE, with Rhynchonella sappho, HALL, the former presented so much 
of arhynchonelloid aspect as to suggest the propriety of regarding thelatter as a synonym. 
A careful examination of the Bohemian species, from cutting down the solid fossils, has 
revealed the fact that it is furnished with calcarous spires arranged as in ATRYPA, the 
spires directed into the cavity of the dorsal valve, and the crura connected by a loop in 
a similar manner. 


1 ‘In his second Annual Report (page 59, 1839), Mr. Conran, speaking of the rocks of 
New-York, says: ** The Genus TEREBRATULA is wholly unknown, and the shells usually 
‘‘referred to that geuus I propose to group under the generic name of STENOCISMA, 
‘* derived from the two Greek words signifying narrow fissure, a character these shells 
** possess under the imperforate apex of the larger valve, and which serves to connect 
‘*the genus with DELTHYRIS, from which it differs in having no cardinal area. This last- 
“‘named character, on the other hand, connects it with the Genus StrYyGocEPHALUS. I 
‘‘refer to it the common Silurian bivalve, T’erebratu/a schlotheimii, Von Bucu.?? 

‘ Notwithstanding the assertion of imperforate apex, we have learned that many of these 
forms, and probably all those which have been referred to TEREBRATULA, have had, at 
some period of their growth, a perforate apex, It was also a Lower Helderberg species 
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Since the preceding matter was in print, as cited above (Vol. 4, Pal. 
N. Y., pp. 332-4), my attention has been called to an article published in 
the Smithsonian Contributions to knowledge, 172, and entitled ‘‘ Paleeon- 
tology of the Upper Missouri,” etc., etc., Part I, by F. B. MEEK and F. 
V. HaypEn; on the 16th page of which I find the following note : 

“In the Fifteenth Report of the Regents of the University of N. Y.,* 1852, pp. 
*¢ 154-5, Prof. Hatt proposes the name Zygospira for a genns of which Producta 
““ modesta, Say. is the type. It seems, however, that Mr. Conran had suggested for 
‘¢ this shell the generic name Stenocisma, which Prof. Haut proposes in the first vol. 
“Pal. N. Y. (1847, p. 142) to adopt, should this type prove to belong to a distinct 
“genus. As there was no necessity for a new name, Stenocisma will have to take 
** precedence over Zygospira.” 

The tone of this paragraph denotes the language of a man accustomed 
to speak with authority, and no one is expected to take exceptions. ‘ It 
“« seems, however, that Mr. Conrad had suggested for this shell the generic 
‘name STENOCISMA,”’ etc. Where did Mr. F. B. MEEK get the informa- 
tion that Mr. ConraD had ever suggested for Producta modesta (SAY, sp.) 
the name Stenocisma, or any other name? The conceit and ignorance 
shown in this paragraph are only equalled by its disingenuousness. I have 
already quoted the remarks of Mr. Conrap in reference to the Genus 
Stenocisma,t from his Second Annual report. 

In the First Volume of the Paleontology of New-York, all the Brachio- 
poda of the general form of Atrypa, Rhynchonella, Terebratula, ete., were 
described under the generic name ATRYPA, since they had not then been 
sufficiently studied to assign them to their proper relations; and the use of 
the term ATRYPA had, in a measure, superseded that of Terebratula. After 
describing Atrypa extans, A. nucleus, A.cuspidata, A. bisulcata, A. deftecta, 
A. recurvirostra, A. exigua and A. modesta, I wrote as follows at the close of 
the last description. ‘‘This species, with the three preceding ones, forma 
“‘oroup, presenting characters which may require their separation from the 
‘true AtRyPa@. These characters consist in the elevation of the dorsal t 


—— 


(Rhynchonella formosa) which was referred by Mr. Conran to *‘ the common Silurian 
bivalve T'. schlotheimii.”? Ihave in my possession a lithographed plate of the fossils of 
‘the Lower Helderberg group by Mr. Conran, with the names, in his own hand, written 
_ beneath the figures; the species I have since designated as R. formosa having there been 
identified with Terebratula schlotheimii. 

‘ Although the generic characters were not fully described, and with imperfect reference 
to species, I think it preferable to adopt this name instead of introducing a new one. 

‘The name HEemituyris, applied by some authors to certain rhynchonelloid forms, has 
been used to include very heterogeneous materials; and without citing a long list to prove 
this, I may mention H. angustifrons, M‘Coy, H. subundata, M‘Coy, H. hemispherica, 
var. scotica. M‘Coy; all figured on the same plate, and belonging to three distinct genera; 
the first named being undoubtedly a MerisTELLA, and having internal spires. This 
generic term, therefore, cannot be adopted unless redefined and very much restricted in 
its application.’ 

* The Fifteenth Annual Report of the Regents of the University of the State of New- 
York, on the Condition of the State Cabinet of Natural History, etc., was published in 
1862. The Fifteenth Annual Report of the Regents of the University of the State of 
New-York, was published in 1787. The two documents should not be confounded. 

t Pal. N. Y., Vol. 4, p. 144and page 269 of this Report. Had the species referred to been 
the T'.. schlotheimii, we should have had the name Stenocisma proposed for the type of 
the Genus Camarophoria. . 

{ The terms ventral and dorsal were then used in reverse sense of that in which they > 
are now employed. 
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‘valve along the centre, with a depression or sinus on the ventral valve, 
‘“ being the reverse of the usual arrangement. The beak is incurved, with 
‘a perforation at the apex, which occupies, also, a part or all of the 
‘‘ deltidial area, being usually narrow and long. 

‘‘ Mr. CONRAD sometime since proposed the name Stenocisma for some 
‘specimens of the group of ATRYP& or TEREBRATULA, which he sub- 
‘sequently abandoned. Should the characters here noticed be found 
‘persistent [consistent], and accompanied by the narrow foramen, I pro- 
‘pose to restore the name first indicated by Mr. Conran for the genus.” 

I intended to restore the name Stenocesma, should these species be 
found to possess characters corresponding with those given by Mr. Conran 
to his genus. We have the assertion, however, from this paleontologist, 
‘“‘that Mr. Conran had suggested for this shell [A. modesta] the generic 
“name Stenocisma.’’ He does not seem to consider it necessary for him to 
say when or where Mr. ConrAD had made this suggestion, but merely to 
make the assertion ; nor does it appear that he had ever seen Mr. Con- 
RAD’S Report, or knew anything about it. He might, however, recollect 
a code older than the Linnean system of nomenclature, which says, ‘‘ Thou 
‘‘shalt not bear false witness against thy neighbor.” 

When Mr. MEEK was writing this note, he either knew, or he did not 
know, what Mr. ConrapD had written of Stenocesma. If he did not know, 
it would have been well to have expressed a less decided opinion; and if 
he did know, he has falsified the record. This is only one of many, not 
dissimilar cases, where this author assumes the rectification of other people’s 
errors, or the assertion of scientific facts, with just about the same degree 
of correctness as he exhibits in the above* quoted paragraph. This 
mode of treating a scientific question may serve his purpose or suit his 
animus, but it is scarcely in accordance with the dignified character of the 
‘* Smithsonian Contributions to Knowledge.” 


GENUS LEIOoRHYNCHUS (Hall). 


At the time of proposing the Genus LEIonHyNcHUS, I had some ground 
for believing it referable to the Spirifercde; but later examinations have 
not shown the existence of internal spires, while, so far as I have been 
able to determine, the hinge-structure is very similar to that of Ruyn- 
CHONELLA==STENOCISMA. The septum in the dorsal valve has a decided 
triangular pit at its upper or rostral end, while the crura are apparently 
reduced to short curving processes. Externally the species of LEIoRHYN- 
CHUS may be distinguished from those usually referred to RHYNCHONELLA 
by the low rounded plications, which are often bifurcating and become 
obsolescent on the sides and towards the beak of the shell. These very dis- 
tinctive external characters are, I believe, sufficient to warrant the separation 
from any other genus, and I have no doubt they will be found connected 


with internal characters differing from RHYNCHONELLA or any other genus 
of fossil shells. 
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Some of the species are only plicated towards the front, and the mesial 
fold and sinus are often limited to the lower half of the shell. Even the 
more distinctly plicated forms are comparatively broader and smoother 
than any of the Rhynchonelle. When occurring in the same beds with 
RHYNCHONELLA, the aspect and condition of the shells of this genus are 
quite different; and the* geographical range of species of the two genera 
is likewise very different, the LEIoRHYNCHUS having a more restricted 
vertical and horizontal distribution. I have only to regret that all efforts 
to develope and illustrate the interior structure have thus far proved 
unsatisfactory. : 


X. ON THE GENERA PENTAMERUS AND STRICKLANDINIA, AND 
THEIR SUPPOSED RELATIONS WITH RENSSELARIA. 


The essential points of this paper are presented on pp. 161-113, of this 
report, and it will therefore be deferred till the illustrations are completed; 
to appear in the next report on the State Cabinet. 


CoRRECTION.—The observations regarding Pentamerus lens were 
based upon a species from Anticosti, identified with the European species 
by Mr. Brnuines. An examination of the figures of the P. (Stricklandinia) 
lens in Mr. DAvipson’s Monograph of Silurian Brachiopoda shows it to be 
very distinct from the species which I examined under that name from 
Anticosti. 


fAssem. No. 239.7 35 
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XI. NOTE ON THE GENUS EICHWALDIA. 


A knowledge of the internal structure of the shell described as Atrypa 
coralifera* in the second volume of the Paleeontology of New-York, has 
long been a desideratum. Specimens of this shell, with two or three 
unsatisfactory casts, from the Niagara shale of New-York, remained for a 
long time in my drawers with a doubt expressed regarding their generic 
relations, and were usually referred to by a name indicating the smooth 
umbo of the ventral valve which had apparently been denuded of the 
reticulate covering. It was only after mueh delay, and by carcful working 
among the syecimens of a similar species from Waldron, Indiana, that 
I was able to ascertain the internal structure of the shell. 

While preparing to publish a note upon this fossil, under the generic name 
of DIcTYONELLA, my attention was directed to the figures of HEICHWALDIA 
inthe Annual Report of the Canadian Geol. Survey (1857-8). The only fea- 
ture in the figures, from which I inferred there might be identity of generic 
character, was the naked or denuded beak of the shell. I therefore deferred 
publication of my note upon the internal structure, and subsequently 
obtained from Sir W. E. Loaan the privilege of examining the original 
specimens described by Mr. Biuuines. These specimens were all silicified, 
and consisted of two separate valves with one nearly entire specimen. 
Although to a person not suspecting other than an ordinary smooth shell, 
these specimens might not indicate a different external structure; yet I 
conceive that the regularity in the arrangement of the little points or nodes 
of silica (not the usual irregularly distributed concentric nodes) indieates 
an original reticulate structure, which is obscured or destroyed by silicifi- 
cation. The &. subtrigonalis of BILLINGS, therefore, I believe to have 
had originally a similar shell structure to those of the Niagara group, and 
to be congeneric with that species. 

The following description of the genus, with observations thereon, is 
copied from the Report cited above: 


“* Genus EICHWALDIA (Billings). 


‘* Generic Characters.—Large valve perforated on the umbo for the passage of the 
peduncle; the place of the foramen beneath the beak occupied by an imperforate 
concave plate, the interior divided by an obscure medio-lougitudinal ridge; interior 
of smaller valve divided throughout from the beak to the front by a very prominent 
medio-longitudinal ridge; no hinge, teeth, sockets, or other articulatiag apparatus 
in either valve. 

‘* After a great deal of examination and comparison, I have not been able to refer . 
the species for which the above generic name is proposed to any of the described 
genera. Although several silicified specimens exhibiting the interior have been ob- 
tained, they do not show any muscular impressions. The perforation on the back 
of the beak was at first supposed to be a fracture, but we have now specimens which 


* This species is very similar to, and by some authors has been considered identical | 
with, Terebratula capewelli of England. 
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exhibit its characters so completely that I do not think it possible there can be any 
mistake. The internal structure of the larger valve somewhat resembles that of 
Pentamerus or Camarophoria, the concave plate beneath the beak appearing to be 
the homologue of the floor of the triangular chamber found in these genera. I cannot 
make out, however, that it is in amy way connected with the medio-longitudinal 
ridge as is the case in both Pentamerus and Camarophoria. In removing the limestone 
from silicified specimens, the delicate processes in the interior of species of Bra- 
chiopoda are very often destroyed; and it is possible that the connection in question 
may exist in perfect specimens, but not appear after treatment with acids. It is 
therefore uncertain whether or not it is attached to the plate beneath the beak. If 
it should be hereafter ascertained that it is so connected, the foramen on the umbo 
would still be sufficient to show that this is a new genus, to the establishment of 
which the characters of the smaller valve and the absence of any articulating and 
apophysary apparatus would be additional characters.” 


Although not entirely corresponding with some parts of the above 
description, I conceive that the species I have referred to this genus really 
illustrate its true characters. The accompanying fig. 1, illustrates the 
general form and surface texture of E. retzculata of the Niagara group, 
from Waldron, Indiana. Fig. 2 is a cardinal view of the same, showing a 
smooth or denuded beak. 


Fig. 2. 


EICHWALDIA RETICULATA : dorsal view. E. RETICULATA : cardinal view. 


An enlargement of the surface shows a texture like the accompanying 
figure 8, which is carefully drawn from the specimen figured. A vertical 
section of the shell, fig. 4, shows the superficial textile spaces narrowing 
downwards, and the inner layer of the shell becomes solid. The exterior 
reticulate structure of the shell is therefore a part of the shell proper. 

Fig. 3. Fig. 4. 


E. RETICULATA : E. RETICULATA : 
enlargement of the surface. a vertical section of the shell enlarged. 
The interior of the dorsal valve, fig. 5, shows a narrow longitudinal 
septum, Ss, which, beginning at the apex, reaches nearly to the base of the 
shell. The great elevation of this septum is shown in figure 7. There is a 
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very slender cardinal process, J, beneath the apex of the beak, and long 
narrow grooves or teeth-sockets, B, B. In the ventral valve, fig. 6, the 
margins, at some distance below the apex, are convex or elevated and 
attenuate, resting in the long narrow groove in the margin of the opposite 
valve. So far as observed, there are no distinct dental lamellz, the margins 
of the valve performing that function, and serving as fulcra in the opening 
and closing of the valves. There is no evidence of a longitudinal septum 
in the ventral valves of two species of the Niagara age; but there is a 
transverse septum or diaphragm extending across the base of the rostral 
cavity, and continuing to the apex of the shell. Below this diaphragm, and 
between it and the outer shell, there is a narrow space or slit which 
extends to the apex of the shell. This diaphragm, or interior shell, is 
smooth and solid, extending to and forming the smooth umbo and acute 
apex of the valves, beneath which is a false area, as shown in the figure. 


Fig. 5. Fig. 6. 


KICHWALDIA RETICULATA: 
interior of dorsal valve. interior of ventral valve. 


The character of the dorsal septum is better shown in fig. 7, which is a 
longitudinal section of the two valves. The apex of the ventral valve is 
very narrow and pointed; the close solid shell of the diaphragm is appa- 
rently folded back to form the false area D, and there does not usually 
appear any evidence of a foramen at the apex. There is evidently a conti- 
nuous space between the diaphragm co, and the shell c’, as shown in the 
figure ; and this separation extends along the central portion at least for the 
width of the sinus, and, continuing towards the beak, has given the denuded 
apex, which sometimes has the aspect of a partially closed foramen f. It 
seems scarcely in accordance with the usual structure of the Briachiopoda, 
that the pedicel should pass through the narrow slit between the diaphragm 
and the outer shell, entirely outside of the proper rostral cavity ; still this 
space has evidently served the animal for communication with the exterior. 
We have some analogy to this condition in the Genus SipHONOTRETA, 
and I have supposed that the diaphragm may represent a modification of 
the dental lamelle. The muscular impressions are just below the margin 

the diaphragm. 
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E. RETICULATA. 
Longitudinal section of the two valves. 


In the longitudinal section of the shell, fig. 7, it will be noticed that 
the apex of the dorsal valve, or cardinal process, extends far into the 
cavity of the ventral valve, while the cardinal muscle was apparently 
attached just below the margin of the diaphragm or transverse septum of 
the opposite valve. The great extent and ventral extension of the longitu- 
dinal septum of the dorsal valve is a remarkable feature. 

The mode of articulation of the valves is much in accordance with the 
recent Rhynchonellide, except that the dental lamelle are not distinctly 
developed. At the present time, however, I am far from feeling satisfied 
regarding the true relations of this peculiar genus. 

The figures given illustrate all that we know at present in regard to the 
interior structure of this genus, which is represented by several very pretty 
species. I hope-that the author of the generic name may feel disposed to 
aceept this contribution of facts regarding its more important characters, as 
aiding in the establishment of one of the most interesting genera among 
the Brachiopoda. 

Genus HICHWALDIA (Billings), 1858. 
Generic characters—as emended. 

Shells ovate or subtrigonal; with or without mesial fold and sinus, 
Ventral valve obscurely perforate on the umbo; apex acute and entire, 
the space beneath it occupied by an imperforate concave plate ; the inte- 
rior of the rostral cavity lined by a transverse septum or diaphragm, below 
which is the pedicel [?| opening. Dorsal valve witha slender cardinal process, 
and a very elevated medio-longitudinal septum. Valves articulating by a 
lone narrow groove in the cardino-lateral margins of the dorsal valve, in 
which rest the elevated corresponding margins of the opposite valve. 

Surface of the shell reticulate ; the texture solid and fibrous beneath. 

The American species known at present are : 


. subtrigonalis, BILLINGs : Lower Silurian, Canada, 

. coralifera, Haut : Niagara, New-York. 

. reticulata, HALL: Niagara, Indiana. 

. gibbosa, HALL: Niagara, Tennessee. 

. concinna, Haut : Niagara or Lower Helderberg, Tennessee. 


comcoMtsimtsiaes| 


KICHWALDIA SUBTRIGONALIS (Billings). 
Report on the Geological Survey of Canada, 1858, page 192. 
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EICHWALDIA CORALIFERA (Hall). 


Atrypa coralifera, HALL: Paleontology of New-York, page 281, 1852. 
This species occurs in the Niagara Shale at Lockport and Rochester. 


EICHWALDIA RETICULATA (Hall). 


Rhynchonillu ? reticulata, HALL: Transactions of the Albany Institute, 
Vol. iv, page 217, 1862. From the Niagara group at Waldron, Indiana. 


EICHWALDIA GIBBOSA (1D.8.). 


SHELL ventricose, rather above the medium size, subtriangular or broadly 
ovate in outline; baso-lateral angles abruptly rounded, and the anterior 
border straight or scarcely emarginate. Ventral valve strongly convex in 
the umbonal region, becoming very slightly depressed on the anterior 
part by a broad undefined sinus, which extends one half the width of 
the shell : beak small, pointed and strongly incurved over that of the 
opposite valve; the denuded surface of the beak small. Dorsal valve a 
little more gibbous than the ventral, very prominent in the upper half; 
the anterior part occupied by a broad undefined elevation which is barely 
distinguishable from the general convexity of the valve. Surface reticu- 
lations very fine, about three or four in the space occupied by one on 
the E. coralzfera, and two or three to that of one on LE. retzculata. 


This species may be distinguished from either of the other species of the 
genus, by its greater gibbosity, even surface, and by the much finer reticu- 
lations of the exterior structure. 

Geological formation and locality.—In rocks of the age of the Niagara 
Group, in Perry and Decatur counties, Tennessee. 


HKICHWALDIA CONCINNA (n.s.). 


SHELL small, sub-triangular in outline, a little wider than long, broadly 
rounded in front, nearly straight in the middle, and more abruptly 
rounded on the baso-lateral angles. Valves somewhat regularly convex ; 
the ventral valve a little more elevated than the opposite, and having a 
broad undefined sinus on the anterior half of the shell : umbo prominent ; 
beak small and closely incurved, the nude space longer than wide. Dorsal 
valve regularly convex, without visible trace of mesial elevation. Surface 
reticulation fine; pits elongate in the direction of the length of the 
shell; interspaces a little flattened on the surface. 


This species differs from E. coralzfera of New-York, in its general broad 
triangular form, absence of mesial elevation on the dorsal valve, and unde- 
fined sinus on the lower part of the ventral valve; in the finer reticula- 
tions, as well as the flattening of the interspaces. From EL. retzculata it 
differs in the finer and more elongate pits and entire absence of mesial 
fold : although that species sometimes has a scarcely defined fold, yet the 
reticulation is always much coarser. 

Geological formation and locality.—In rocks of the age of the Niagara 
or Lower Helderberg, Tennessee. 
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XI ON THE GENERA TEREBRATULA, CENTRONELLA, CRYPTO- 
| NELLA, ETC. 


This paper will be deferred to the next Report on the State Cabinet, on 
account of the non-completion of the illustrations designed to accompany it. 


XII. ON THE GENUS TROPIDOLEPTUS.* 


The Genus TROPIDOLEPTUS was proposed by me in the 10th Report on 
the State Cabinet, published in 1857. The shell made the type of the 
genus was the Strophomena carinata, CONRAD, published in the Annual 
Report on the Palxontology of the State for 1859. At the time of propo- 
sing this generic name, very little was known of the interior structure of 
the shell, and it was separated on account of hinge structure and the 
punctate texture of the shell. | 

The accompanying figures will give a general idea of the form and exte- | 
rior character of the T. carznatus : 


Fig. 1. 


TROPIDOLEPTUS CARINATUS: TROPIDOLEPTUS CARINATUS: 
Dorsal view. The surface is partially Ventral view. 
covered by a delicate bryozoan. 
In 1850, I had obtained some further knowledge of the interior, as 
shown in figs. 3 and 4. 


Fig. 3. The interior of the ventral valve, showing the area, foramen, teeth, etc., 
enlarged. 

Fig. 4. The interior of the dorsal valve, showing the cardinal process, the dental 
fossets, the bases of the crura, and the septum. 


* This paper was communicated to the Nineteenth Report on the State Cabinet, but not 
printed. The Notice of Vol. iv, Paleontology of New-York, published in the present 
Report, in which the observations on this genus are cited, causes some unavoidable repe- 
tition. 
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There seemed still something not quite understood in regard to its interior 
structure ; and it was only as the description was going to press in Vol. iv, 
following the STROPHOMENIDA, that I resolved to make some further 
efforts to discover its entire structure ; which resulted in determining 
the characters of the loop illustrated in figures 5 and 7, page 280. In pla- 
cing the genus at the end of the volume, and following TEREBRATULA 
and allied genera, I do not mean to be understood as placing it without 
reserve among the TEREBRATULID@: nevertheless this seems to be its 
nearest relation, according to our present views of the classification of 
the Brachiopoda. In thus placing it, I have written as follows (Pal. N. Y., 
vol.iv): ‘“ We had originally supposed that TRopIDOLEPTUS would find 
its place among the Strophomenide ; but there have been at all times 
some important objections to placing it in this relation, while later discove- 
ries have rendered such a reference unnatural. Notwithstanding the 
concavo-convex form, area, and large fissure under the beak of the ventral 
valve, still the punctate structure of the shell and the character of the 
crura seem to indicate its relations to be with the Terebratulide ; and 
I have accordingly placed it in an order following the authentic genera 
of that family.” 

In the ventral valve, the peculiarities lie in the strong crenulate teeth, 
which are a little separated from the margin of the area (fig. 3). These 
teeth are quite strong and thickened below, and their crenulate summits 
are inserted into similarly crenulated teeth-sockets at the base of the 
strong cardinal process of the opposite valve. In this valve, the divaricator 
muscular impressions are broadly flabelliform. The occlusor muscular 
impressions have not been satisfactorily observed. 

The dorsal valve has a narrow area, and a wide and strong cardinal 
process which nearly or quite fills the foramen of the opposite valve. 
T. is process is often simple exteriorly, above the limit of the smooth or 
striated pseudo-deltidium which covers it near the hinge-line; but just 
within the valve it is broadly grooved in the middle, usually with two small 
deep pits just within the external smooth callosity, and on each side there 
is a groove and accessory lobe, frequently not conspicuous. The divisions 
made by the median groove diverge and terminate below in obtuse processes 
which have some similarity with the bases of crural processes in ORTHIS, 
but have more analogy with the Terebratulide. These processes are some- 
times clearly broken at their termination, but are often smooth, as if the 
roughened surface had been cicatrized during the life of the animal. Below 
these forks of the process there is a narrow median crest or septum which 
reaches beyond the middle of the valve, and sometimes nearly to the 
front. From the limbs of the thickened divergent processes there proceed 
slender crura which, at first bending slightly outwards, send off a short 
spur into the ventral cavity and are thence directed forwards, and gently 
curving, join the median crest, to whicn they are attached, forming a loop 
of peculiar character. The occlusor muscular impressions have rarely been 
seen with any degree of distinctness; but the depressions just at the 
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termination of the crural process, and on each side of the median ridge, 
are striated ; and this striation often extends in a wide flabelliform expan- 
sion, probably due to vascular impressions. Towards the margin, the interior 
of both valves is strongly pustulose. 

The accompanying wood-cuts illustrate the parts referred to above. 


Fig. 5. Fig. 6. 


Interior of the dorsal valve. Longitudinal section of the dorsal valve. 


j. Cardinal process. 4. Cardinal process. 


b. Crenulated teeth-sockets. b. Tooth-socket. 

c. Crural processes. c. Crural processes. 
l. Loop. 1. Loop. 

s. Septum. s. Septum. 


In the punctate texture of this shell, it differs from either of the Genera 
LEPTANA, STROPHOMENA or STROPHODONTA; but this might not be an 
objection to admitting TRoPIDOLEPTUS into the family, were the other 
characters coincident. The area is longitudinally striated, and presents a 
different aspect from any of the STROPHOMENID#, but has analogy with 
some of the Orthides. The teeth are not extensions of the lamelle bound- 
ing the foramen, but ‘distinct from it and deeply crenulate or lobed, and 
inserted into corresponding crenulate sockets in the dorsal valve. The 
form of muscular impressions, so far as known, is not very dissimilar to 
those of STROPHOMENA or ORTHIS. 

In comparing the form of the cardinal process and its appendages, we 
shall find it almost entirely similar to that of Leproca@Lia, as shown in 
two authentic species (L. flabellites and L. fimbriata), and the mugcular 
impression of the ventral valve is quite like that of the same species. 

The exterior extremity of the cardinal process presents considerable 


variety of aspect, when a large number of individuals are examined. In . 


some of them this part, if stripped of the external callosity or pseudo- 
deltidium, would have the main process bilobed, with a sinus a little below 
the apex, and an accessory lobe on each side, similar to some of the species 
of PRopucTUs. 


[Assem. No. 239.] 36 
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XIV. NOTE ON THE GENUS PALAASTER, 


WITH DESCRIPTIONS OF SOME NEW SPECIES, AND OBSERVATIONS UPON 
THOSE PREVIOUSLY DESCRIBED. 


GENUS PALAASTER (Hatt). 


In the second volume of the Palawontology of New-York, page 247,* I 
proposed the name PAL#ASTER, to include a species from the Niagara 
group and one from the Hamilton group. I have subsequently referred to the 
same genus a species from the Trenton limestone, which I previously pub- 
lished under the name of Asterzas matutina. The original specimen described 
under this name was in such'a condition that the ambulacral and adjacent 
plates could not be distinctly recognized, and the upper side remained 
imbedded in stone. The generic description is therefore very meagre, and 
the figure was intended to illustrate all that could be seen. 

The species is thus described : ‘‘ Body stellate; disc small; arms short, 
‘* terete with a deep avenue on the lower side, which is margined by short 
*‘ strong spines ; centre of plates (in the fossil) nearly smooth, margins 
‘ strongly granulate ; lower side of the arms showing two ranges of plates 
‘* on each side of the avenue; the outer range composed of short hexago- 
‘“‘ nal plates, with an inner range of smaller ones alternating, the latter 
*‘ usually covered by tufts of spines; a large pentagonal plate inserted at 
‘* the base of the arms, on the lower side.”’ 

I have distinctly recognized the two ranges, marginal and adambulacral 

plateg; but the inner ones are not shown in the figure as they should have 

i been, while the large plate at the axil of the ray (though the adjacent 
small oral plates of the inner range are not seen) is evidently part of an 
incomplete series, and clearly belongs to the marginal range. 

In 1856,t Mr. SauTER adopted the name PALmAstTER for fossil star- 
fishes without disc and having deep avenues, etc. | 


* This volume was printed in 1850, but was published in 1852. 
t Proceedings of British Association, August 1856. 


2 [Originally published December 1866.] 
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In Decade iii, Canadian Fossils, Mr. Bruin@s has reproduced the figurs 
of PALMASTER (HALL), to show the differences between it and his Genus 
STENASTER; and the woodcut is so treated as to obscure the indications of 
adambulacral plates shown in the original figure. 

In STENASTER = URASTERELLA, however, we have the absence of adam: 

bulacral plates, which should be regarded as of generic importance. 
“ In the Genus PETRASTER of Mr. BILLINGs, we have ‘both marginal 
‘‘ and adambulacral plates’ [as in Paleeaster], ‘‘ with a few disc-plates on | 
‘* the ventral side.” ‘5 ii * «Tt differs from Pawa-— 
‘* STERINA by the presence of large marginal plates outside of the disc- 
‘*‘ plates; and still more from STENASTER, which has neither dise nor 
‘“‘ marginal plates.”’ 

The character of PETRAsSTER here described, and illustrated in the figure 
(3 a, pl. 9), gives an intercalated partial range of disc-plates, between the adam- 
bulacral and marginal plates, which will separate these forms from any of 
the Palzeasters in my collection. Figure 3d of the same plate ( Decade iii) 
shows no intercalated plates; and though supposed by Mr. BILLin@s to be 
the dorsal side of the same ‘‘species, with the plates along the centre of 
‘‘ the rays removed,” it has much the appearance of the ventral side of a 
species of PALMASTER, and has a different aspect from fig. 3 a. 

The Genus PAL #ASTER has two ranges of plates on each side of the ambu- 
lacral groove ; marginal and adambulacral plates on the lower side, besides 
ambulacral or poral plates. The upper or dorsal side has three or more 
ranges of plates. 

In several species examined, the ventral side presents no disc-plates or any 
plates in the axils of the rays which do not belong to the marginal series 
or to the plates of the dorsal side, which are sometimes pressed beyond the 
marginal plates of the lower side. 

The following species belong to this genus : 


PALZASTER MATUTINA. 


PLATE IX, FIG. 2. 


Astertas matutina : Haut, Paleontology of New-York, Vol.i, pa. 91, pl. 29, f. 6. 

The specimen described shows the dorsal side only; the rays are regu- 
larly tapering, rather slender, having three ranges of plates with two 
stronger plates at each axil. The body or dise above consists of strong 
plates. The marginal plates of the ventral side are visible on the side of the 
rays below the outer range of dorsal plates. 

The ventral surface shows a range of marginal and one of adambulacral 
plates, the latter much smaller, but the same in number and alternating 
with them. Two ranges of poral plates are visible in the groove, each one 
being more deeply excavated on the inner or posterior, than on the outer 


margin, to form the pore. A 
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These features of the ventral side have been ascertained by removing a 
portion of one of the rays. 

Geological formation and locality. The specimen figured is from the 
Trenton limestone at Trenton falls. I have seen another specimen from the 
same neighborhood. 


PALHASTER SHEFFERI (N. 8.). 


PLATE IX, FIG. 1. 


Bopy of about medium size, composed of five tapering, neue pointed 
rays, which, in the specimem examined, measure seven-eighths of an inch 
from the centre of the disc to the extremity. The lower side of the ray 
is formed of two ranges of plates bordering the ambulacral groove. The 
marginal range consists of moderately convex plates which gradually 
decrease in size from the base to the extremity of the ray, twenty-two or 
twenty-three in number, besides a small terminal one at the angle of the 
range; each plate of the marginal range is marked on its outer surface 
by a comparatively large cicatrix for the attachment of a strong spine. 
The inner range of plates (adambulacral ) are somewhat smaller, about 
the same in number, alternating with those of the marginal range, the 
basal pair (oral plates) are elongate-triangular, and slightly constricted 
near the middle. 

AMBULACRAL areas narrow, composed of a double range of poral plates, 
which at the middle of the ray are about‘of equal length and breadth. 
Pores not observed. 

Upper surface of the ray composed of three ranges of subnodose plates, 
the outer ranges bearing a strong spine on each plate : the central range 
apparently destitute of spines. 

This species differs from P. (Astertas) antiqua, Troost, in the more 
slender and acutely pointed rays, and in the smaller marginal plates, the 
basal one of which is quite different in form, that one being triangular with 
the apex towards the axil of the ray. The ambulacral range also differs in 
number of plates; Troost’s species having about twice as many in the 
marginal range. 

It differs from Paleaster jamest (= Palasterina jamesi*), DANA (Amer. 
Jour. Sci. n. s., Vol. xxxv, p. 295), in the form of the rays, the marginal 
plates, and many other important characters, according to the figures given 
by Mr. Dana. 

Geological formation and locality. In shales of the Hudson-river egy 
Cincinnati, Ohio. From Mr. D. H. Soamrrer. 


*This is not a Palasterina, having no disc-plates filling up the angles, as in the 
typical species, and as required in the generic description given by Mr. Satter, and 
followed by Mr. Binuines, Can. Org. Rem. Dec. iii, p. 76. 

4 ‘ 
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PALHASTER GRANULOSA*® (nN. S.). 


PLATE 

Bopy of medium size, five rayed; rays a little more than twice as long as 
their breadth at base ; obtusely rounded at the extremities. Upper surface 
of rays composed of numerous very small tuberculose or subspinose 
plates : the madreporic tubercle large, quite distinct, situated late- 
rally at the base of two of the rays. Under surface of rays composed of 
a marginal range of small tuberculose plates, about twenty-five on each 
side,in a ray measuring one inch and a quarter from base to apex; and 
an inner (adambulacral) range of smaller plates, of which about forty- 
two or forty-three can be counted on the same ray; the terminal or oral 
plates are small, elongate, subtriangular, in pairs at the base of the adja- 
cent rays. 

AMBULACRAL areas composed of a double series of short, broad, slightly 
curved poral plates (ossicula), each plate marked by a sharply elevated 
ridge along its entire breadth, commencing on the one plate at the outer 
posterior angle and terminating on the anterior inner angle, and running 
in the opposite direction on the adjacent plate. When the outer ridged 
surface of the poral plate is ground away, the narrow openings or pores 
are visible between the plates, apparently in two rows in each series, 
making four ranges of pores in each ambulacral area. (The marginal 
ranges of pores are obscure, and may be only apparent.) 

On the under surface near the bases of the rays the tubercles bear short 
spines, some of which are still in place. 

This species differs from P. sheffert in the form and proportions of 
rays, the greater number of ambulacral plates, and the form and num- 
ber of poral plates : the dorsal surface differs in the numerous short sub- 
spiniform appendages and absence of longer spines. 

Some figures of a Palzeaster, closely allied to or identical with this one, 
from Cincinnati, Ohio, have been circulated by the Natural History Society 
of that place, under the name of Astertas primordialis ; but no description 
of it has ever been published, so far as I know, nor do I find it at all recog- 
nized in the catalogues. 

Geological formation and locality. In shales of the Hudson-river group, 
Lebanon, Ohio. From J. Knniy O’N3EAtL, Esq. 


PALHASTER WILBERANUS. 


PLATE 


Petraster wilberanus : MerxK & WortHEN, Proceed. of the Acad. Nat. Scien. Phila- 
delphia, p. 142. 1861. 


The description informs us that ‘‘this beautiful starfish resembles rather 
“closely Petraster rigidus of Binuines ( Decade iii, Org. Rem. Canada, 


*See remarks upon this species at the end of this paper. 
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‘ yl. ix, f.3 a), but is smaller, and has more slender rays, with more angu- 
‘ lar spaces between them. It also differs in having but two ranges of plates 
“on each side of the ambulacral grooves on the under side, instead of 
‘ three.” 

The fact of having two ranges of plates only on the lower side must 
separate this species from PETRASTER of BILLINGs, since the presence of 
a partial intermediate range, or “a few disc-plates’’ on the ventral side 
form an essential feature of that genus. 

Geological formation and locality. In Lower Silurian strata of the age 
of the Trenton or Hudson-river group, at Oswego, Kendall county, Illinois. 


‘ 


PALZEASTER ANTIQUATA. 
PLATE 


Asterias antiquata : Locks, Proceed. Acad. Nat. Scien. Philadelphia, Vol, iii, p. 32 
(with wood cut). 1846. 


This species was noticed by Dr. Locks, as cited above, but without spe- 
cific description, and expressing a doubt whether it was or was not identical 
with the Asterias antiqua of Troost. The figure would indicate a distinct 
species from that of Dr. Troost; and if we can judge from the illustra- 
tion, it is not a PALASTERINA. The question may not be determined, 
however, without reference to the original specimen. 

In the figure of Dr. Locks, there are two ranges, and in some places 
three ranges of plates, represented as bordering the ambulacral groove. 

Geological formation and locality. The specimen is from the shales of 
the age of the Hudson-river group, near Cincinnati, Ohio. 


PALZEASTER JAMESI. 


Fossil Asterias : Report of G. Granam, J. G. Antuony and U. P. Jamzs. Western 
Acad. of Nat. Sciences, American Journal of Science (n.s.), Vol. i, no. 3, 
p.441. 1841. 


Asterias anthonii : Dana, Manual of Geology, p. 221, with figure. 1863. 
Palasterina [?] jamesti : Dana, Amer. Jour. Science (n.s.), Vol. xxxv, p. 295. 

This species, if we may judge from the figure given, is not a PALAS- 
TERINA, as it wants the ‘‘ plated disc which fills up the angles,”* an essen- 
tial character of the genus. 

In the figure in the American Journal of Science, the plates of some of 
the rays are shown as extending from the ambulacral groove to the margin; _ 
while in others they are shown as divided, giving a marginal and adambu- 
lacral range, as in PALMASTER; and in the absence of disc-plates, I can 
see no other reference for the species but to that genus. 

Geological formation and locality. This species occurs in shales of the 
age of the Hudson-river group, at Cincinnati. 


*Satter, Annals and Mag. Nat. History, Nov. 1857; cited by Brnzinas, Decade iii. 
p. 76.- 1858. 
6 % 
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PaLMAsTER (ARGASTER) ANTIQUA (TROOST). 


PLATE 


Asterias antiqua : Troost, Trans. Geol. Soc. of Pennsylvania, Vol.i, pa. 232, pl. x, 
f.9. 1835. 


Petraster (?) antiqua : Troost, SHumarD, Catalogue of Paleozoic Fossils, etc., 
p. 386, 1865. 


Bopy of medium size, five-rayed; rays flexuose. Marginal range of plates 
large, somewhat quadrangular, with their outer faces subnodose : the 
basal plates of the series single, broadly triangular, with slightly trun- 
cated lateral angles ; the obtuse angle of the plate directed towards the 
axil of the rays. This form of the basal plate leaves, at the base of the 
marginal ranges and bordered by the adambulacral ranges, a small trian- 
gular space which is filled by small plates or granules; a character not 
observed in any other species of this genus. 

ADAMBULACRAL ranges composed of small plates, which are nearly twice 
as numerous as those of the marginal range; the basal plates of the 
ranges are elongate, triangular, in pairs from the adjacent rays. Ambula- 
eral grooves occupied by a single row of subquadrate ossicula, which extend 
across and alternate with the adambulacral plates of each margin : the 
pores have not been observed. 

Upper or dorsal surfaces not known, except from a few small plates out- 
side of the marginal plates, which appear to have been crowded over 
by pressure. (Perhaps these latter plates may have formed a slight dise 
between the rays.) 

The specimen is so imperfect that it is not possible to give a full descrip- 
tion of parts; the outer limits of the rays having been obscured by scraping 
and the too free use of acids, before the specimen came under my observa- 
tion, so that the exact number of marginal and other plates cannot be 
determined. This form differs, however, from all others described or known, 
in the comparatively large marginal plates, the triangular spaces at the 
base of the marginal ranges, and the single series of ambulacral ossicula. 
It is possible that this last character may prove to be of generic impor- 
tance, could we obtain specimens sufficiently well preserved to show these 
and other characters in a more perfect manner. 

Geological formation and locality. The specimen is from the Hudson- 
river group, Harpeth river, Davidson county, Tennessee. 


PALHASTER EUCHARIS (ND. 8.). 
PLATE IX, FIGS. 8, 3*, 8a & 4. 


Bopy rather large; the largest individual being one inch and seven-eighths 
from the centre of the body to the extremities of the rays; the whole 
having a robust aspect : rays acutely pointed at the extremity. Upper 

| 7 


288 TWENTIETH REPORT ON THE STATE CABINET. 


surface of rays composed of three ranges of large, highly convex or 
tuberculiform plates which are nearly circular at the bases of the rays, 
becoming quadrate and widened towards the extremities; separated from 
each other in the lower part by numerous minute plates or granules, | 
which become fewer near the middle of the ray, and disappear before 
reaching the extremity. 

THE central portion of the disc is occupied by an elevated pentagon, the 
angles of which are formed by the abrupt termination of the central row 
of plates of each ray : the whole composed of very minute, highly con- 
vex plates, which vary in size, the larger one pentagonally arranged. 
The angles between the rays have a few small plates outside of the outer 
ranges of tuberculose plates on the upper side, uniting with the marginal 
plates below. Madreporiform tubercle distinct, situated laterally at the 
bases of the outer range of large plates of two adjacent rays. 

VENTRAL surface having deep ambulacral grooves, bordered by two ranges 
of strongly tuberculose plates; the outer marginal range consisting of 
twenty-seven or twenty-eight plates, besides a large, round, terminal 
or axillary plate; the others are wider than long in the basal portion of 
the ray, becoming gradually shorter towards the extremity where they 
are rounded. 

ALL the marginal plates are visible from the upper side, and usually appear 
as an additional range of plates on each margin of the ray, making five 
with the three properly belonging to the upper surface. 

JHE inner range bordering the ambulacra (adambulacral plates) are smaller 
than the marginal plates, about thirty-eight to forty in number; the basal 
or oral plates are triangular, those of the adjacent rays uniting by their 
longer margins; and with a single minute plate situated at these points. 

THE plates of the exterior surface, both upper and lower, present a granu- 
lose or striato-granulose surface which appears to have been produced by 
short sete or spine; and at the angles of the rays the marginal plates 
are armed by a few spines, which are as long or longer than the trans- 
verse diameter of the plates. 

AMBULACRA composed of a double range of short broad poral plates 
(ossicula), equal in number to the adambulacral plates; their outer ends 
excavated on the posterior border, forming a comparatively large pore, 
just within its junction with the adambulacral plate. There appears to 
have been but one range of pores in each set of ossicula, but these are 
large, distinct, and pass between the plates. 

In the collection there is an impression of a single ambulacral area of 
this species, which is spread open laterally and measures about two and a 
half inches in length by nearly three-fourths of an inch in width in the 
middle, broadly petaloid in shape, and showing the form and number of 
poral plates, with the position of the pores and their junction with the 
adambulacral plates. 
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This species differs very remarkably from any of the preceding, and 
every other described species, in its robust form, its more numerous and 
proportionally larger marginal plates, and in the large and deep ambulacral 
grooves and poral plates. In the single large tuberculose plate at the base 
of the marginal range it resembles the Niagara species; and in having 
more adambulacral than marginal plates it resembles P. granulosa, but 
differs from the last in the large plates of the dorsal side. 

Geological formation and localities. In rocks of the Hamilton group; near 
Hamilton, Madison county, and near Summit, Schoharie county; also from 
near Cooperstown, Otsego county, whence | have received a specimen 
retaining the impression of the lower side, from Paun F. Coopmr, Esq. of 
Albany. 


GENUS URASTERELLA* (M‘Coy, 1851). 


STENASTER (Bitirnes, 1858). 


Tux Genus STENASTER is described by its author as having slender rays, 
with only a single range of plates (adambulaeral) on each side of the ambu- 
lacral groove. In this respect it appears to me to correspond with the figures 
of Uraster ruthveni and U. hirudo of ForsBEs, species which M‘Coy pro- 
posed to include in the Genus URASTERELLA. The British species are from 
strata of Silurian age (Ludlow rocks). 


URASTERELLA (STENASTER) PULCHELLA. 


PLATE 


Paieaster pulchella: Bitu1ncs, Geol. Surv. of Canada, Report for 1856, p. 292. 
Stenaster pulchellus: Ip. Decade iii, pa. 79, pl. x, f. 2. 


The specimen which I have referred to this species has long slender arms, 
with a narrow ambulacral groove and a single range of short plates on each 
side. It preserves two rays nearly entire, and parts of others. The single 
range of plates on each side (adambulacral) only, would preclude its refe- 
rence to the Genus PALASTER as defined by me.t 

Geological formation and locality. In the Trenton limestone, near Cana- 
joharie, New-York. 


*Proposed as a generic name for Uraster ruthveni and U. hirudo of Forsss. British 
Paleozoic Fossils, p. 59. 


1 Mr. Satter, apparently overlooking my description of Paleaster niagarensis, 
has placed both the above cited European species under PatmasteR, as defined by 
himself; but as it has been shown that this genus has two ranges of plates on each 
side of the ambulacral groove, these forms cannot, with propriety, be arranged with 


typical Paleasters. 
There was the same reason for adopting the generic term URAsTERELLA as for 


adopting PaLasTeRINA 3 both of which were proposed by M‘Coy at the same time, 


37 [ Published December 1866.] 
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GENUS EUGASTER (n.¢.). 


[Gr. evye, prestans ; aornp, aster.) 

Bopy stellate, consisting of a central alated disc, and five long, slender, 
somewhat flexuous rays. Dise composed of small, polygonal, tuberculose 
or subspinose plates on the ventral side. Rays consisting of a double 
series of alternating subquadrate ambulacral ossicles, and a series of 
curved adambulacral plates bordering the grooves, and forming the mar- 
gin of the ray : the outer ends overlap the edge of the next plate 
in advance. Oral plates ten, arranged in pairs, forming the terminal 
plates of the adambulacral ranges. Pores large, arranged in two rows in 
each ray; penetrating the ray at the junction of the ambulacral and 
adambulacral plates in such a manner that four different plates border 
each perforation. Adambulacral and dise-plates bearing spines. Dorsal 
surface unknown. 

This genus is allied to PRoTASTER (ForBEs), but differs in the struc- 
ture and arrangement of the component parts of the ray, and in the man- 
ner in which the pores penetrate the plates; it also differs in the form of 
the disc, which is not circular, but extends for some distance along the 
rays, forming acute alations on their margins. The plates of the disc are 
polygonal, united by their lateral faces, and not squamose as in PROTASTER. 
The Genus PALASTERINA has “the arms a little produced” beyond the 
disc, while in this one they are much produced. The structure of the ray is 
in general characters similar in the two genera, but in PALASTERINA the 
adambulacral plates are large and quadrangular, while in this one they are 
subsquamiform, spiniferous and subimbricating. 


HUGASTER LOGANI (0. S.). 
PLATE IX, FIGS. 7 &8. 


Bony stellate, with a small disc and long attenuate flexuose rays. 

Disc composed of numerous small polygonal plates with radiated surfaces : 
the diameter, measured from the sinus to its extension on the opposite 
ray, is about half as great as the length of the ray measured from the 
centre of the disc. | 


and the typical forms of each were specified. Mr. Satter has for some reason recog- 
nized the Genus PALmAstER proposed by me a little earlier, but probably published 
after that of M‘Coy; and has given the two species of URAsTERELLA to that genus. 
Now that there seems no reason for continuing them under that generic term, they 
should be restored to their proper position, as indicated above. The two species of 
Forpes must either be placed under URASTERELLA as proposed by M‘Coy, or fall under 
the later Genus StenasterR of Brutinas. Were the latter genus of my own proposing, 
I should nevertheless return to URASTERELLA, and I have no doubt that Mr. Biniines 


will accord with this view. 
10 . 
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RAyYs, as seen from the ventral side, narrow, attenuate, with the ambula- 
eral plates curving, and, near the base of the rays, a little wider than 
long, and towards the extremities longer than wide, with a strong eleva- 
ted transverse ridge. There are about eight pairs of plates enclosed 
within the limits of the disc. Pores penetrating the interstices near the 
outer extremities of the plates, while near the inner end there is a depres- 
sion or pit resembling a partially excavated pore. The adambulacral plates, 
as seen from below, are extremely narrow and very convex on their outer : 
surfaces forming the margins of the ray. Oral plates in pairs, narrow and 
elongate. 

This specimen measures, from the centre of the disc to the extremities 
of the rays, about one inch and a half : the widest part of the ray, which 
is near the margin of the disc, is about an eighth of an inch in diameter. 
_ The rays, toward their extremities, have the ambulacral field covered by 
the curving of the marginal plates over the groove; and which, closely 
uniting by their margins, give a teretiform termination of nearly one-third 
the entire length; each one having the aspect of a slender crinoidean 
proboscis. 

Geological formation and locality. In the Hamilton group, near Fenner 
in Madison county, New-York. The specimen was collected during the 
geological survey, and is now in the State Museum. 


GENUS PTILONASTER (n. ¢.). 


[ Gr. zrsAov, penna ; aorep, aster.] 


Form and general features as in HUGASTER, but differing in the plates of 
the rays. 

Rays composed of an ambulacral, adambulacral and marginal series, which 
are united by their edges, and apparently not imbricating, the projecting 
or oblique anterior face of the marginal plates bearing spines which are 
inclined towards the extremity of the ray. Margins of the rays alated by . 
the extension of the disc. 
I had originally united this form with Euaaster ; but farther examina- 

tion has shown the ray to have a range of marginal plates outside of the 

adambulacral plates; and I am unable to discover any such feature in 

Kugaster logant. 

This and the preceding genus belong to the OPHIURID!, to which may 
also be referred the Genus PROTASTER. 


II 
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PTILONASTER PRINCEPS (UH. S.). 


PLATE IX. FIG. 9. 


The specimen consists of the impression of the greater part of one ray, 
with parts of two others, and intervening portions of the disc. 

The disc has extended along the ray nearly an inch from the centre of the 
body; the plates are small, and have been furnished with slender spinules, 
The ray is strong and extremely elongate, having been at least four and a 
half inches in length : its greatest width is outside of the disc, where it 
measures seven-sixteenths of an inch. The ventral side of the ray shows 
three series of plates; ambulacral, adambulacral and marginal, on each — 
side of the centre; of these at least seven ranges have been included within 
the disc. The ambulacral plates are a little wider than long, arranged in 
alternating order. 

The pores penetrate the interstices near the outer extremity of the plates, 
while the partial or obsolete pores are obscure, becoming deeper and more 
conspicuous towards the extremity of the ray. Near the base of the ray 
there are twelve plates in the length of an inch, and fourteen plates in the 
same distance in the central portion, and towards the extremities there are 
twenty or more in the same space. 

The marginal plates are subhexagonal, a little longer than wide, and 
ornamented by long slender spines on their outer margins. 

This is a much larger and more robust species than the Eugaster logani, 
and in its entire condition it is the largest starfish known in our palzozoic 
rocks. 

Geological formation and locality. In the Chemung group. The specimen 
is in a brownish-gray sandstone, which weathers to a very light ashen color. 
It was received from Henry 8S. RANDALL, Esq. of Cortlandville, in the 
vicinity of which place it was obtained. 


Norr.—It is only as these pages are going to press that my attention has 
been directed to the similarity of structure in the ray of PAL@cCoMA of 
SALTER, and that of the proposed Genus PritonasteEr. In the illustrated 
species of the former genus (Pale@ocoma marstonz) the disc is proportionally 
larger, and the rays much shorter, while the outer range of plates is repre- 
sented as imbricating ; but being characterized by a double row of plates 
bordering the ambulacral area, it must be regarded as very nearly related, 
if not generically identical with PTILONASTER. 

12 
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GENUS PROTASTER (Forpss). 


Protaster : Forzes, Memoirs of the Geological Survey of Great Britain, Decade i. 
1849, 


THE description of the genus is as follows : 
‘“ Bopy circular, covered with squamiform plates; genital openings in the 
‘‘ angles of junction of the arms beneath : arms simple, formed of alter- 


‘‘ nating ossicula.”’ 
In the third volume of the Palxontology of New-York, page 134, I 


have adopted this generic designation, applying it to a fossil from the 
Lower Helderberg group of rocks, which hold nearly the same geological 
position as the Ludlow rocks of England, in which the original of the 
genus was found. The American species has a circular disc, composed of 
squamiform spiniferous plates and five long flexuous rays. These rays I 
have represented as composed, on the lower side, of a double range of 
plates, as described and represented by Prof. ForBEs; but finding outside 
of these a range of small ossicles to which are attached the spine-bases, 
these have been shown as a part of an articulating spine (in the illustra- 
tion, Plate vil 4, loc. cit.) : an unnatural representation, which I am now 
able to correct. 

In the species from the Lower Helderberg group, Protaster forbesi, the 
ventral surfaces of the rays are composed of an ambulacral and adambu- 
lacral series of plates on each side. The ambulacral plates are obliquely 
quadrangular, and alternating in a slight degree : the adambulacral plates 
as seen from the lower side are narrow, elongate, oblique, and laterally 
imbricating ; presenting the appearance of an oblique ridge with the ante- 
rior extremity projecting, and forming the point of attachment for the spines, 
with which each one is furnished. When the ray is abruptly curved, these 
plates project outwards,sometimes almost rectangularly ; and when at the 
same time the ambulacral area is obscured by adhering matrix, these plates 
might readily be mistaken for appendages of the inner ranges. The pores 
are comparatively large, truncating the outer adjacent angles of the ambu- 
lacral plates; while the base of one adambulacral plate, and the side of 
another, form the exterior margin. The centres of the upper sides of the 
rays are composed of two ranges of subimbricating plates, which are closely 
joined along the median line : the marginal plates are the upper edges of 
the adambulacral plates, which bear on their anterior ends one, two, or 
three short spines. 

The structure of the lower side of the ray does not agree with the descip- 
tion, or with the figure given by Prof. Forsss (loc. cit.) ; nor with that 


of Mr. SALTER, given as an illustration of Protaster miltont.* In the latter 
13 
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species, Mr. SALTER says the arms ‘‘ are made up of a double row of about 
‘‘ forty pairs of squarish concave plates above, placed exactly opposite, not 
‘‘ alternating as in other species’ (Pl. rx, fig.4 6). On the lower side, the 
ray is represented as made up of two ranges of plates, ambulacral and 
adaimbulacral, on each side the ambulacral groove, which are opposite each 
other, with a large oval pore between them; while the outer margins of 
the adambulacral plates are garnished with spines. 

Notwithstanding these differences, which would be of generic importance, 
I am still inclined to refer our species to the Genus PRoTAsTER; knowing 
how difficult it is for the paleontologist, with the imperfect material at his 
disposal, to give always the true interpretation and representation of parts, 
which farther examination and additional material enable him to furnish. 
I am disposed to believe that the plates represented as opposite will be found 
slightly alternating, and that the structure of the lower side of the ray in 
Protaster miltonz will prove to be not very dissimilar from that of Protaster 
forbesz. 
PROTASTER ForBEsI; Hall. Plate ix, figs. 5 and 6. 


NOTE ON THE GENUS PETRASTER (BILuings). 


IN examining the several species of PALMASTER, certain features were 
revealed which showed a very intimate relation with the species described 
by Mr. Bruuines under the generic name of PreTRAsTER. Through the 
kindness of Sir WiLL1AmM EH. Loeaan, I have been permitted to examine 
the originals of Petraster rigidus (figures 3a and 3 J, plate 1x, Decade 111, 
Canadian Organic Remains ). 

The specimen, fig. 3 d, is the ventral side of a true PALMASTER, having all 
the essential features of the genus and none other. It is a small individual 
of Paleaster matutina, presenting all the characteristics of that species. 

The specimen illustrated in fig.3@ has a few small intercalated plates 
between the marginal and ambulacral ranges in two of the axils of the 
rays; and there are a smaller number of granules in a similar position, 
but unequally distributed on one side of another axil; while two of the 
axils do not show any such intercalated plates or granules. In one of the 
rays, at least, the ambulacral, adambulacral and marginal plates are dis- 
tinctly visible, without intercalated plates on either side. 

The presence of these unequally distributed plates, or granules, is appa- 
rently an abnormal structure, probably the result of accident during the 
growth of the animal; and this view is sustained by the fact that the 
other parts have the ordinary structure of PALMASTER, and in all other 
respects the specimen agrees with the typical Paleaster matutzna. 


*Annals and Magazine of Nat. History, second series, pa. 330, pl. ix, f.4 c. 
14 
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GENUS LEPIDECHINUS (Hatt). 


LepipEcHINus : Haun, Descript. New Species of Crinoidea; Preliminary Notice, 
p- 1S. ESOL: 


THIs genus was described as ‘‘Subspheroidal, the form and arrangement 
‘of the ambulacral and interambulacral series as in PALECHINUS, with 
‘‘ the plates of the interambulacral series imbricating from the dorsal side, 
‘< and the lower edges of each range overlapping those below; while the 
** nlates of the ambulacral areas are imbricating in the opposite direction, 
‘* narrow and deeply interlocking at their joining edges, each plate pierced 
“‘ near the opposite extremity by two pores. Surface granulose.” 

This genus was separated from PALECHINUS on account of the imbrica- 
ting character of the plates, both of the ambulacral and interambulacral 
areas, and also from the more numerous ranges of plates in the interam- 
bulacral areas. In its essential characters, 1t is much further removed from 
that genus.* 

LEPIDECHINUS has a double range of poral or ambulacral plates, and 
two pores in each plate near the outer end, making two double rows of pores 
only ; while the interambulacral areas are many times as wide as the ambu- 
lacral areas, and differ from those of PALECHINUS in having more than 
five ranges of plates. 


LEPIDECHINUS RARISPINUS (n. 8.). 


PLATE IX. FIG. 10. 


Bopy spherical or depressed spheroidal. Interambulacral area having from 
nine to eleven ranges of imbricating, mostly hexagonal plates, in their 
widest part, which gradually decrease in size towards the upper end; 
while on the lower side the central ranges terminate, and the outer ranges 
only reach the oral aperture. The plates are imbricated from below up- 
wards, and from the centres of the areas outwards; the central range 
overlapping those adjoining on either side. The ranges immediately bor- 
dering the ambulacra are small, and mostly furnished with small spines. 
The plates of the next range are the largest of the body ; each alternate 
plate in the upper part larger than the adjacent one, and having a strong 


*Dr.B. F. SHumarp, in his Catalogue of Paleozoic Fossils, in adopting the generic 
name LrepipEcuinus, adds : ‘‘ Compare Ox1coporus (MEEK & WortHEN).” I am at 
a loss to understand any near analogy with a fossil having the ‘‘ ambulacral areas 
‘** about half as wide as the interambulacral spaces,” and the ‘‘ ambulacral pores in 
“‘ four ranges with some irregular intercalated smaller pieces between,” and having 
“‘ the pores in pairs, two to each piece, and arranged in four double rows, two on 
** each side of the mesial ridge or convexity of each ambulacrum. 
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central spine. Hach of the other plates of the areas, in the upper part of 
the body, bears one or more small spinules; while in the central portion 
these become strong spines. | 
AMBULACRAL areas narrow, contracted towards their upper ends, composed 
of a double series of very short curved poral plates, alternating and 
interlocking at their adjacent margins; each plate pierced by two small 
pores near the outer extremity. There are from three to four of these 
plates in the space of one-tenth of an inch, and they are slightly imbri 
cated in a direction opposite to those of the interambulacral areas. 

The summit of the specimen is composed of several ornamented plates, 
arranged in the form of a pentagon; the precise number and form of these 
plates cannot be determined. Just within one of the angles of this penta- 
gon, and occupying the position of the madreporic tubercle in modern 
Echinoderms, there are impressions of what appear to have been the bases 
of several [six ?] plates, arranged in a circle, and having precisely the ap- 
pearance of the ovarian pyramid as seen in AGELACRINUS. The oral aper- 
ture has been quite small, and centrally situated. 

This species, in its generic features, is identical with L. zmbricatus, the 
type of the genus from the Burlington limestone; and in its specific charac- 
ters it is very similar. 

The imbrication of the plates is a very marked feature in two specimens 
of this species, and their condition is such as to leave no question that the 
imbrication is from the ventral side, and not from the apex, being the 
reverse of the relation described in the L. zmbricatus ; and it is possible 
that from the imperfect condition of the specimen described, I may not 
have distinguished the relations of parts. In the species under considera- 
tion, there is a central range of vertically imbricating plates which cover 
the lateral margins of the adjacent ranges, so that the lateral imbrication 
passes beneath them, instead of showing an alternation along the central 
line or suture, as in the Burlington species. 

It is scarcely necessary to comment upon the interest, in a penlsesoal 
view, which attaches to a species of this character in rocks referred to the 
Devonian period. 

Geological formation and localitzes. In the Chemung sandstones : at 
Meadville, Pennsylvania (an impression in a specimen of the rock associated 
with Cranza leont); and in the ferruginous sandstones of Licking county, 
Ohio. The latter was received from Prof. CARTER, formerly Professor of 
Natural History in the College at Granville, Ohio. 

The fossil from Meadville occurs in such position and relations that I 
believe no one will question the geological horizon; but the sandstones of 
Licking county, Ohio, constitute the upper part of the Waverly sandstone 
series of that State, and have been referred, by many geologists, to a 
higher position than the Chemung of New-York. The occurrence of this 
fossil, in these two localities, would certainly offer an argument of some 
weight in favor of the parallelism of the formations. 

16 


PALZOZOIC FOSSILS. | 297 


GENUS EOCIDARIS (Dusor). 


Arter a careful study of the ‘‘Echinus drydenensis”” of VANUXEM, it 
was found to possess certain characters which separated it from ARCH H0- 
CIDARIS, and also from PALECHINUS; and the generic description below 
was written before I had observed its similarity to the Genus HocIpARIs, 
to which I now propose to refer it. 

Bopy spheroidal, composed of five ambulacral and five interambulacral 
fields. Ambulacra composed of a double series of plates, each perforated 
near its outer extremity by two small pores. Interambulacral areas each 
consisting of two continuous ranges of medium-sized pentagonal plates 
bordering the ambulacra, and two or more ranges of hexagonal plates; 
some of the latter ranges becoming obsolete before reaching the extremi- 
ties of the areas. Plates of the interambulacral areas with their centres 
occupied by a single rounded tubercle for the attachment of a spine. No 
elevated ring surrounding the tubercle has been observed. Spines of 
medium length, slender, muricated. Ovarian apertures dorsal. Oral aper- 
ture ventral, centrally situated. | 
This genus is intermediate in characters between PALECHINUS (Scov- 

LER), as given by M‘Coy (Synopsis of Carboniferous Fossils of Ireland, 
p. 171), and ArncHmocrDARIs (M‘Coy) = Ecurnocrinus (AGAssiIz) 
= PaLMmociDARIs (DeEsor) [Idem, p.173]. From the former it differs 
in having a central tubercle and only one spine on each plate, features 
which are made prominent among the generic characters. From the latter 
genus it differs in having the interambulacral areas composed of a larger 
number of smaller plates, with the central ranges becoming obsolete before 
reaching the extremities of the areas; while those of ARCH MOCIDARIS 
gradually decrease in size, but reach to the top and bottom of the interam- 
bulacral fields. 

The following is Mr. DEsor’s description of the Genus HocrpDaris : 

‘¢ HocrpAris, nov. gen. Like the Genus ARCH MOCIDARIS, this genus 
‘‘ is yet known only by some plates and some spines. These plates being 
“ hexagonal, they should consequently be placed in the tribe of the TxEs- 
‘“ sELATES. One large tubercle on each plate. This tubercle is smooth at 
‘‘ the base, and perforated at the summit; but it differs from those of the 
‘Genus ARCHAOCIDARIS in the absence of a second ring. Ambulacra 
‘¢ unknown. Spines slender, ornamented with small sporadic spines. 

‘¢ Found in Devonian, Carboniferous and Permian strata.”’ 

It is probable that some of our American species, heretofore referred to 
the Genus ARCH HOCIDARIS, will prove to belong to this genus; and since 
they can be determined by the character of the separated plates and spines, 
there will be little difficulty in the identification. 


38 [ Published December 1866.] 
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EOCIDARIS DRYDENENSIS. 


PLATE 


Echinus drydenensis : VanuxEeM, Report of Third Geol. District, p. 184. 1842 


Archeocidaris (2) drydenensis : VANUXEM. SHUMARD, Catalogue of Paleozoic 
Fossils. 1865. 


Bopy spheroidal, having the poles deeply impressed. Ambulacral areas 
comparatively wide, contracted in the upper part, composed of very short 
broad plates, about five in the space of a tenth of an inch; each pierced 
by two small pores, making four rows of pores to each ambulacral field. 
The adjacent ends of the plates are depressed, forming a longitudinal 
groove passing along the middle of the field, with a slight ridge in the 
centre. The ranges of pores have an undulating direction, corresponding 
with the curving edges of the adjacent plates of the interambulacral 
areas. 

INTERAMBULACRAL areas, in their widest part, composed of seven ranges 
of plates, two of them being pentagonal and five hexagonal. These 
decrease in size towards the ends of the areas; and the central ranges 
become obsolete in turn, until at the summit of the area the outer ranges 
only exist. Hach plate of the interambulacral areas, so far as can be 
determined, is characterized by a central tubercle for the attachment of 
a single spine. 

The spines, as seen scattered over the surface of the rock, are slender, 
and vary from one-half to three-fourths of an inch in length, with a slight 
annulation around the lower end for the attachment of the muscles. 

Summit structure not known. The oral aperture, to judge from the im- 
pressions of the oral ossicles left on the rock, has been comparatively large. 

One specimen, as it occurs flattened upon the stone, is nearly two and 
three-fourths inches in diameter. 

The specimen described by Mr. VANUXEM is upon a thin slab of shaly 
sandstone of about ten by eleven inches; one of the angles, being nearly a 
fourth of the area, having been broken off. Upon this slab is one specimen 
better preserved than the others, from which the characters have been 
mainly derived. There are three other individuals possessing the form and 
_ showing the ambulacral fields; while there are parts of four others, with 
multitudes of slender spines scattered over the surface. 

Geological formation and locality. In the shaly sandstones of the Che- 
mung group, in the town of Dryden, Tompkins county, N. Y. 

The position of this fossil is in the lower part of the Chemung group, 
and probably not more than one thousand feet above the upper beds of the 
Hamilton group. Up to the present time the species is not known in any 
other locality, and it remains the earliest known form of this group of 


fossils. 
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GENUS AGELACRINUS (Vanuxem). 


AGELACRINUS HAMILTONENSIS. 


PLATE 
» 


Agelacrinus hamiltonensis : VanuxEm, Geol. Third Dist. New-York, p, 158, f. 80; 
p. 806. 1842. 


Bopy comparatively large, discoid or depressed-convex; the border com- 
posed of several ranges of imbricating plates, those of the marginal 
range minute, the others gradually increasing in size towards the inner 
edge of the border. The range of plates adjacent to the inner area or 
dise is composed of large transversely elongate plates, with alternating 
smaller ones. 

Arms long, slender, curving; the anterior arm and the left antero-lateral 
and postero-lateral arms sinistral, the other two dextral. The extremity 
of the right postero-lateral ray extends into the anal area, and passes just 
behind the ovarian pyramid. The arm-grooves are covered by a large 
number of elongate triangular plates, arranged along their margins; 
those of the opposite sides alternating, and their adjacent ends interlocking 
with each other. The arms have their origin in a transverse pyramid, 
situated in the central area about two-fifths of its diameter from the ante- 
rior margin : this pyramid is composed of six plates, five of them trian- 
gular, their bases forming the termination of the rays and their apices 
uniting above; the sixth or posterior plate, rising from the anal area, is 
larger and somewhat shield-shaped. The ovarian pyramid is scarcely ele- 
vated, situated subcentrally in the largest interradial area, composed of 
nine very elongate triangular plates. Interradial areas composed of com- 
paratively large polygonal plates (not squamosely arranged or imbrica- 
ting ), uniting by their lateral faces, and their centres elevated into 
angular ridges. The surfaces of the squamose plates which form the bor- 
der, are simply granulose. 

This species, the type of the genus, differs from all others yet described, 
in having two of the rays dextral and three sinistral ; also the plates com- 
posing the interradial areas are not squamose, as in most other species. The , 
pyramid, originating the arms, is composed of a greater number of plates 
than any of the Silurian species of the genus. 

The original specimen consists of impressions of the exterior of five or 
six individuals, some of them quite young, the largest one measuring about 
one inch and a quarter in diameter. No other specimens of this species have 
been found, so far as I know. 

Geological formation and locality. In the arenaceous shales of the Hamil- 


ton group, at Hamilton, Madison county, New-York. 
19 


300 TWENTIETH REPORT ON THE STATE CABINET, 


SUPPLEMENTARY. 


——== 


NOTE ON THE GENUS TAINIASTER ( Bizines). 


The Genus T@NIASTER is thus described : 


“Generic characters. Body deeply stellate ; no disc or marginal plates; 
‘‘ rays long, slender, flexible, and covered with small spines; two rows 
‘“‘ of large ambulacral pores; adambulacral plates elongated and sloping 
‘“‘ outwards, so that they partly overlap each other : adambulacral ossi- 
‘‘ cles contracted in the middle, dilated at each end.”’ 


Mr. Binuines remarks that this genus differs from PROTASTER (as 
described by Mr. SALTER in the Annals and Magazine of Natural History, 
Nov. 1857) in the following particulars : 


‘1, PROTASTER has a well developed disc; ”’ 


“2. It has also the pores outside of the ambulacral ossicles [see Mr. 
SALTER’s fig. 40 in the article above cited | ;” 


‘¢3. The same figure shows that the oral plates of P.mzltonz are formed 
of two.of the ambulacral ossicles, instead of two of the adam- 
bulacral plates.” 


In reviewing the characters of PRoTASTER and HuacasreEr, I became 
satisfied that there was an intimate relation between these and T mNIASTER 
of BrnuInes; and in order to satisfy myself on this point, I have, since 
the preceding pages were printed, requested, and kindly received from Sir 
Wituiiam EH. LoGaN, permission to examine specimens of Teniaster spino- 
sus and T. cylindricus ( Decade iii, Canadian Organic Remains, Plate x, 
figures 3 and 4). 

An examination of the specimen illustrated in fig. 3 (ut sup.) reveals 
what I conceive to bea disc not at all unlike the dise of PRoTAsSTER, but 
less extended than in the Lower Helderberg species. The structure of the 
ray is precisely of the same character as the ray of that species which I 
have named Protaster forbesz, the proportions of plates and relations of 
parts showing specific differences. 

It is true that the figure of Mr. SALTER represents the oral ossicles as 
proceeding from the ambulacral plates ; a feature which I think can scarcely 
exist, and the representation is probably due to an oversight, or to a distor- 
tion of the specimen. I believe, moreover, that on examination of more 
perfect material, Mr. SALTER will ascertain that the position of the pores 
is not precisely as represented. 

Mr. BILLINGS remarks, under the description of T. spinosus, that ‘‘ the 
‘‘ambulacral ossicles appear in some places to alternate with each other, 
‘‘ but thie is owing to a distortion : those on one side of the furrow are 


‘‘ oppez those upon the other.” 
20 
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Now the specimen of this species which I have examined, and which I 
suppose to be the one figured upon Plate x, figure 3 a, 5, has the ambula- 
eral plates alternating; and however these minute structures may present 
themselves to our eye, I believe that we have in no Hchinoderm two adja- 
cent series of plates which are precisely opposite one another. 

In the specimen of T. cylindricus examined, the ambulacral plates are 
less distinctly alternate; but the relation of the adambulacral plates and 
the pores are the same as in the other form. Not having seen the specimen 
showing the dorsal view, figure 4a of Plate x, I can only remark that the 
structure of the rays is very similar to that of Proraster. If the 
appearance of a disc be fallacious, then we have in T@NIASTER a structure 
in all respects similar to that of PROTASTER, wanting the disc. If the 
structure of PROTASTER, as represented by Mr. SALTER, be the true one, 
then the New-York species must be referred to another genus. Notwith- 
standing the differences shown between the figures of Prof. ForBEs and 
Mr. SALTER, and between these and the illustrations here given, I am still 
inclined to believe that our species is congeneric with the original of Prof. 
ForBeEs’s type of that genus. 
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EXPLANATION OF PLATE IX. 


Fig. 1. PALMASTER SHAFFERI. Veutral side, showing the ambulacral, 
adambulacral and marginal range of plates. 


Fig. 2, PALMASTER MATUTINA. Dorsal side. 
Fig. 3. PALMASTER EUCHARIS. Dorsal side. 
Fig. 3*. PALMASTER EUCHARIS. Ventral side. 


Fig. 3a. ‘ << An illustration of a single ray, with the 
centre and bases of the other rays. The letters refer to the parts 
as follows : 

a. Ambulacral plate ; 

p. The pore ; 

a, a. Adambulacral plate ; 

m. Marginal plate ; 

t, m. Terminal plate of the marginal series ; 
o. Oral plates, of which there are five pairs. 


Fig. 4. PALMASTER EUCHARIS. A single ray deprived of its marginal 
plates and flattened, showing a great length of the ambulacral 
plates. In fig. 3, the concavity of the groove produces a shor- 
tening of the plates of the ambulacral series. 


Fig. 5. PROTASTER FORBESI. View of the dorsal side in outline : natural 
S1Ze. 


Fig. 6. An enlargement of the lower side of a part of one ray, illustrating 
the parts as follows : 
o. Oral plate; 
p. The pore ; 
a. Ambulacral plate ; 
a, a. Adambulacral plate ; 
s. Spine from anterior end of adambulacral plate; 
d. The limit of the dise. 


Fig. 7. HUGASTER LOGANI. Specimen, natural size. 


Fig. 8. A portion of one ray enlarged, with references to the parts as 
follows : 

o, 0. The oral plates, of which there are five pairs, the apices 
of each being apparently joined by a suture to the basal 
portions ; 

a. Ambulacral plate ; 

a, a. Adambulacral plate ; 

p. Pore; s. Spine; 


d. Limit of circular dise. 
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Fig. 9. A part of one ray of Ptilonaster princeps enlarged, showing the 
ranges of plates, pores, spines ete. : 
d. Limit of the disc ; 
p. Pore; 
a. Ambulacral plate ; 
a, a. Adambulacral plate ; 
m. Marginal plate with spine attached. 


Fig. 10. LEPIDECHINUS RARISPINUS. 
a. The ambulacral area ; 
2, a. The interambulacral area; 
c, r. Central range of interambulacral plates. 


At the time this paper was originally published, I intended to procure, 
if possible, the original specimens of several species described by others, 
with a view to giving accurate figures of the same, in order that students 
in Paleontology, might be able to determine what are, and what are not 
described forms, as well as to illustrate, and determine the generic charac- 
ters of some of the doubtful ones. Some of the species here described 
or noticed will be illustrated in a future Report. 
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XV. DESCRIPTIONS OF SOME NEW SPECIES OF CRINOIDEZ AND 


OTHER FOSSILS FROM THE LOWER SILURIAN STRATA, PRINCIPALLY 
OF THE AGE OF THE HUDSON-RIVER GROUP. 


This paper, to the 17th page, was published in November 1866. The 
illustrations occupying the principal part of two plates of figures have 
been made, but could not be engraved in time for the publication of this 
Report. The paper will therefore be deferred in its final publication to 
the next Report. In the mean time, there have been added to the species 
of CRINOIDEA previously described, the following new forms, which are 
likewise figured on one of the plates : Homocrinus constrictus, nu.s.; H. 
laxus, n.s.; Poteriocrinus posticus, n.s., and Glyptocrinus parvus. 


XVI. DESCRIPTIONS OF BRYOZOA AND CORALS, 


FROM THE LOWER HELDERBERG GROUP OF NEW-YORK. 


This paper contains descriptions of nearly forty species of Fenestella, 
_ Polypora, Hemitrypa, Ichthyorachis, Escharopora, Callopora, Trematopora, 
Chetetes, Aulopora, Favosites and other genera, and will be published in 
the next Report on the State Cabinet. 


XVI. DESCRIPTIONS OF BRYOZOA, ETC., — 


FROM THE UPPER HELDERBERG AND HAMILTON GROUPS OF NEW-YORK. 


This paper will be deferred to the next Report on the State Cabinet. 


XVIII. MISCELLANEOUS NOTICES. 


In order to hasten the publication of this Report, these Notices have 
been deferred to the next Report. 
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ALBANY, December 26, 1864. 


XIX. ACCOUNT OF SOME NEW OR LITTLE KNOWN SPECIES OF 
FOSSILS FROM ROCKS OF THE AGE OF THE NIAGARA GROUP. 


BY JAMES HALL. 
GEOLOGIST OF THE STATE OF NEW-YORK. 


J, RELATIONS OF THE NIAGARA GROUP WITH THE LECLAIRE AND RACINE 
LIMESTONES OF [OWA AND WISCONSIN, AND THE GALT OR GUELPH LIME- 
STONE OF CANADA WEST. 


_ In the study of the fossils of the Niagara group and associated strata, 
previous to the publication of the final report on the Fourth Geological 
District,* and also to the publication of the second volume of the Palzon- 
tology of New-York, I separated a few species found in the impure drab- 
colored limestone from Wayne county, New-York. 

The limestone containing these fossils became exposed only in the bed 
of the canal during its excavation; and the low country, or deeply drift- 
covered surface in the vicinity did not admit of any exposure of the rock 
in place. The materials were thrown out of the excavation in connexion 
with the soft marls of the Onondaga-salt group, and the specimens of rock 
containing the fossils preserved the peculiar celluliferous structure and 
characteristic color of the argillaceous limestone of that formation. Dif- 
fering so especially from any known beds in the Niagara group, I did not 
hesitate to refer them to the Onondaga-salt group, since there was no evi- 
dence of any other formation in the neighborhood. 

Throughout the State of New-York, the country along the junction of 
the Niagara and Onondaga-salt formations is low and level, or covered by 
drift accumulations; and no opportunity offered of discovering any expo- 
sure of similar beds along the course of the outcrop. In some places 
in Monroe county, we have been able to trace the two formations to within 
a few feet of their contact with each other ; but no fossiliferous beds, simi- 
lar to those of Wayne county, have been found. At a later period,t my 


*The same reference of species had in fact been made during the Geological Sur- 
vey; and they were thus published in the Report on the Fourth Geological District 
in 1848. 

{After a considerable part of Vol. ii had been printed. 

[ DecEmBeER, 1864. ] 39 1 
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attention was called to some peculiar fossils collected at Galt, in Canada 
West; and in visiting the locality, I discovered some species identical with 
those before known, from beds which I had regarded as of the Onondaga- 
salt group in New-York. As this limestone at Galt [and Guelph] was clearly 
above the great Niagara limestone of the Falls, and contained an almost 
entirely different set of fossils, I very naturally inferred that it belonged to 
the next higher formation, or the Onondaga-salt group; and that the 
Wayne county locality was a feeble representation of the limestone of Galt.* 
For these reasons the two were treated as identical, and referred to the 
age of the Onondaga-salt group ; an opinion at that time sustained by the 
members of the Canadian Geological survey. 

At a later period, during the Geological Survey of Iowa, I recognised, 
at the Leclaire rapids on the Mississippi river, a limestone holding the 
same relative position, having the same lithological character, and contain- © 
ing some identical and many similar fossils with the limestone of Galt or 
Guelph in Western Canada; and I thus announced its apparent relations 
in the Report on the Geology of Iowa. 

‘‘ Should the identity of the limestone of these two distant localities be 
proved, it will afford sufficient ground for separating these beds from the 
Onondaga-salt group, and for establishing a distinct group. It seems quite 
probable that the limestones of this period have their eastern extremity 
in Central New-York, where, from their small development, as well as from 
similarity of lithological character, there seemed no sufficient ground for 
separating them from the non-fossiliferous beds of the Onondaga-salt 
group.t Since, however, in Canada, these beds attain considerable import- 
ance, and (admitting the conclusions above given ) acquire a still greater 
thickness and more distinctive character on the Mississippi river, it seems 
necessary to elevate them to the same rank as the other groups of the 
series.” Geology of Iowa, Vol.i, p. 75. 1857. 

Some two or three years later, I explored the geology of the central 
and eastern portions of Wisconsin and the adjacent parts of Illinois. I. 
here found the limestone of Racine, and a part of Waukesha and some other 
localities, resembling in all respects that of Leclaire and holding many of 
the same fossils. It is likewise underlaid by the even-bedded darker- 


*The name Galt being considered objectionable, on account of a similar term al- 
ready in use, and the same rock occurring also at Guelph, it has been called the 
‘ Guelph formation,” in the nomenclature of the Geological Survey of Canada. 


+ My views regarding the presence of the Onondaga-salt group proper in Wisconsin 
and Iowa have somewhere been called in question, and I have only to remark in this 
place that I have seen no reasons on my own part, nor facts adduced on the part of 
others, to change my opinion in reference to the occurrence of this formation in the 
localities I have heretofore cited. 
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colored limestone, bearing Halysztes catenulatus, Pentamerus oblongus, and 
many large Orthoceratites, which are everywhere regarded as evidence 0. 
the Niagara age. I could not hesitate, therefore to parallelize the suc- 
ceeding beds with the limestone of Leclaire, though we had failed to 
trace it across the country in a continuous outcrop. At the same time, on 
eritical examination of the collection of fossils made at Racine and at 
some other points, I detected many species known as characteristic of the 
Niagara formation in the State of New-York, requiring its recognition as 
a member of that group (rather than of the Onondaga-salt group), and 
uniting with it as identical in position the Leclaire limestone.* 

At the same time, we have recognised from Racine and adjacent locali- 
ties, including Leclaire in Iowa and a single locality in Illinois, the fol- 
lowing species which are identified or very closely allied to those from 
“Galt in Canada West: Pentamerus occidentalis, an Obolus-like fossil, a 
Favosites and a species of Amplexus which are identical in several locali- 
ties, Cyclonema sulcata, Murchisonia logant, Murchisonza identical or close- 
ly allied to M. mylitta ( BILLINGS), an undescribed Murchisonia from 
Racine identical with one from Galt, Suwbulites ventricosa, Pleurotomaria 
solaroides ? Loxonema longispira, besides other forms which are closely al- 
lied to species of the Guelph limestone. 

An examination of several localities in Wisconsin shows that this pecu- 
liar fossiliferous limestone is very unequally distributed. At Racine it 
has a very considerable thickness ;+ while in other places, either from 
denudation or other causes, it is very thin, or evenabsent. In some places 
in the vicinity of Milwaukee and Waukesha, there are indications of beds 
of passage from the regularly bedded limestones below to the unequally 
bedded rock above. There appears indeed very good evidence of the ir- 
regular or unequal accumulation of this higher rock in many of the loca- 
lities along a considerable portion of the outcrop; and where the lower 
part of the formation comes to the surface, the upper rock does not appear 
to be developed. I am therefore induced to believe that this limestone at 
Racine, the mass at Leclaire and extending thence into Iowa, as well as 
the Guelph formation in Canada and the feeble representation of the same 
in New-York, are really lenticular masses of greater or less extent, which 
have accumulated upon the unequal surface of the ocean bed in a shallow 
sea during the latter part of the Niagara period. These isolated masses 
of limestone have close relations with each other, while their relations with 
the Onondaga-salt group, though very intimate in the single locality in Cen- 
tral New-York, become less and less conspicuous in a westerly direction. 


*Report on the Geology of Wisconsin, p. 67. 1861. 
{I am inclined to believe that I have overestimated the thickness of the limestone 
at Leclaire from the presence of lines of false bedding, but I have had no opportu- 


nity of a re-examination of the locality. 3 
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In the Geology of Canada, published in 1863, the Guelph limestones 
are described as constituting a distinct formation ; but Sir W. E. Loaan 
remarks: 

‘Tt has already been stated that the strata seen near the mouth 
of the Riviere aux Sables, at Chief’s point, probably strike along the 
coast by Lyell island to Cape Hurd, and belong in part to the Niagara 
formation, whose characteristic fossils are met with in several localities 
along the shore. These strata, however, have for the most part the litho- 
logical characters of the Guelph formation, and some of their undescribed 
species of MURCHISONIA have a strong resemblance to others found in this 
series. The Pleurotomaria huronenszs, which belongs to the Guelph rocks, 
occurs on Lyell island associated with Pentamerus oblongus and other 
characteristic Niagara species; so that it is not impossible that some of 
the strata along this coast may constitute a passage between the Niagara 
and Guelph formations. 

‘‘The Guelph formation appears to be absent from the State of New- 
York ; and in Canada it probably has the form of a great lenticular mass, 
the limit of which between Niagara and Guelph is uncertain, though it 
appears to extend beyond Ancaster. In the other direction, it seems to 
thin out in Lake Huron, before reaching the northern peninsula of Michi- 
gan.” 

I should not omit to say here, that so far as my investigations have ex- 
tended on the islands of Lake Huron and Lake Michigan, with the penin- 
sula between the latter and Green Bay, I have found the presence of the 
lower portions of the Niagara group, with the general absence of the higher 
beds. At the same time, along this great extent few fossils occur except 
Pentamerus oblongus, Halysites catenulatus, and two species of Favo- 
SITES, with some other corals; and it is only on continuing the observa- 
tions to the southward in Wisconsin, that we find a larger number of the 
Niagara species proper. This indication of beds of passage, pointed out 
by Sir W. E. Logan, will, I presume, be found in all or nearly all locali- 
ties where a junction of the two formations can be seen. 


IT, DESCRIPTIONS OF SOME NEW FOSSILS FROM THE NIAGARA GROUP. 


In the Report of Progress of the Geological Survey of Wisconsin for 
1860,* I described several species of Crinoidea, two Cystideans, several 
species of Brachiopoda, Gasteropoda and Cephalopoda, from the lime- 
stones of Racine and Waukesha; leaving a considerable number of species 
undescribed for want of satisfactory material. It has not been in my 
power to make such collections as I then anticipated; and the following 


* Report of the Superintendent of the Geol. Survey, Legislative Documents. 1861. 
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descriptions relate almost exclusively to species that have been in my 
cabinet for several years, and which were studied, and many of them de- 
termined, at the time of making the Report above cited. 

Some of the Crinoidea are very interesting ; but the Cystideans possess a 
peculiar interest, as offering forms which, so far as I know, have not been 
discovered in any other localities. The specimens, with few exceptions, 
are casts of the interior of the test, or impressions of the exterior left in 
the matrix. A few of the species retain the plates to such an extent that 
the structure can be determined. Since it appears probable that we shall, 
for some time at least, be dependent upon similar imperfect materials for 
our knowledge of these fossils, I shall endeavor to give such descriptions 
as will enable the student to recognize the species, with the hope that some 
of them at least will be illustrated at a future period 


GENUS GOMPHOCYSTITES (nov. gen.). 
[ Toudos, clavus ; Kvoros, vesica. | 


Bopy elongate pyriform, very narrow at the base, gradually enlarging 
above, and near the upper extremity inflated. Surface composed of nu- 
merous ranges of polygonal plates. Apertures upon the upper surface, 
one of them being subcentral and the other a little eccentric. 

Arms sessile, lying in grooves excavated in the surface of the plates, 
originating near the mouth, and, curving spirally outwards and down- 
wards over the body, they reach to the point of its greatest diameter. 
The central aperture has probably been closed by a pyramid of five or 
six small plates. 

The fossils of this genus are remarkable for their elongate form, attenu- 
ate base and swelling upper extremity : they were probably supported 
upon a short pedicel, but we do not know its character. The body iscom- 
posed of numerous ranges of short hexagonal or polygonal plates, which 
can be traced in their marking. 

In a fragment of one of these from the Niagara shale of New-York, 
there is but a single subcentral opening visible, the arms all originating 
on one side of this. In the casts of other species from Wisconsin, there is 
evidence of a smaller aperture near the round subcentral one. 

A large proportion of the specimens observed are unsymmetrical in 
greater or less degree, and this feature is apparently very variable in the 
same species. In a view of the summit, the position of the apertures and 
disposition of the arms resemble AGELACRINUS ; but the plates are of 
different character, being strongly granulose, and the sutures of the plates 


are so close as to make it difficult to distinguish them. 
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GOMPHOCYSTITES TENAX (n. s.). 

Upper part of the body ventricose, somewhat rapidly attenuated below; 
principal aperture round, sub-central : the pyramid of plates which pro- 
bably closed the orifice are unknown, leaving a margin of small unequal 
plates. The plates forming the summit of the body are small, polygonal, 
with surface strongly granulose. The arm plates appear to have been fur- 
nished with tentacula, as in APIOCYSTITES and others. 

Formation and locality. This species occurs in the Niagara group at 
Lockport, N. Y. Collection of Col. K. Jewnrv. 


GOMPHOCYSTITES GLANS (n. s.). 


Bopy elongate, clavate, with the upper extremity extremely ventricose, 
often more or less unsymmetrical and the summit unequally convex on 
the upper side, and somewhat abruptly contracted below, and thence 
gradually attenuate. Principal aperture subcentral : arms originating 
close to that aperture, and curving in a spiral direction over the summit 
and along the sides to the point of greatest expansion, or sometimes a little 
below. 

The specimens of this species are from one to three inches in length, 
with a diameter in the greatest expansion of less than half an inch to an 
inch and a half. 

The illustrations are of a large unsymmetrical specimen, and one of 
symmetrical form somewhat smaller. 

Formation and locality. In the limestone at Racine, Wisconsin. 


GOMPHOCYSTITES CLAVUS (12. s.). 


Bopy clavate, gradually expanding to the upper part which is elongate 
ovate, nearly or quite symmetrical, summit regularly convex : eye a 
aperture at the apex, and essentially central. 

ARMs originating from one side of the central aperture, curving a little 
spirally downwards, and reaching below the apex a distance about equal 
to the greatest diameter of the body. 

Below the expanded portion, the body becomes obtusely pentagonal, a 
feature but obscurely shown in the cast: base unknown. 

This species is very nearly symmetrical, and much more gradually ex- 
panding from below to the greatest diameter, and less abruptly rounded 
above ; while the arms have a more nearly vertical direction. 

It is possible that this may be only a modification in form of the G. 
glans; but among a considerable number of specimens of that species, I 
have not observed gradations to this form ; and I therefore designate it as 
a distinct species until it can be proved identical, or until I can determine 
satisfactorily its relations with the preceding species. 

; Formation and locality. In the limestone at Racine, Wisconsin. 
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GENUS HOLOCYSTITES (nov. gen.). 
[ Gr. ‘oAog, totus; Kvotoc, vesica. | 


Bopy elongate, subcylindrical, elliptical or subovate, composed of nu- 
merous (six or more ) ranges of comparatively large plates, or of alter- 
nating series of large and small hexagonal or polygonal plates: aper 
tures at or near the summit, one of them central or subcentral, the 
other eccentric. Supported on a short pedicel. 

Sessile arms none: free arms unknown: no evidence of pectinated rhombs. 
The specimens referred to this genus are generally composed of large 

plates in pretty regularly alternating series, or sometimes a range of large 
plates alternating with a range of small ones. There are no indications of 
sessile arms asin Gomphocystztes ; though there may have been free arms 
around the central aperture of the summit. The surface of the plates is 
strongly granulose, and sometimes marked by ridges and central nodes. 

I had originally referred these forms with some doubt to the genus 
Caryocystites;* but an examination of other specimens has shown that there 
is no lateral aperture as in the specimens of that genus, and I therefore 
propose a distinct generic term. 


HOLOCYSTITES CYLINDRICUS. 


Caryocystites cylindricus. Annual Report on the Geological Survey of Wisconsin 
for 1860, p. 28. 1861. 


i‘ rh Geology of Wisconsin, Vol. i, p. 69. 1862. 


Bopy elongate obovate or subcylindrical, rounded at top and abruptly con- 
tracted at base near the junction with the column; basal plates unde- 
termined. Above the basal plates the first range consists of eight elon- 
gate hexagonal plates, theirlength once and a half their greatest width, 
gradually expanding in width from below upwards : these are succeeded 

by a second, third, fourth and fifth range of eight plates in each, all 
somewhat regularly hexagonal, their length a little greater than their 
width. Of these, the fourth range is usually the widest, situated at a 
little more than one-third the length of the body from the summit, and 
at the point of greatest diameter. In the sixth range above the basal, 
the plates are much smaller than the others, and narrower at the upper 
end. Alternating with these last, is a seventh range of smaller plates, 
surrounding those of the summit, and enclosing the summit openings. 
Column small, round, rapidly tapering below the point of attachment. 
Surface of plates granulose. 


*Annual Geological Report of Wisconsin for 1860, published 1861; and Geology of 
Wisconsin, Vol. i, p. 69. 1862 
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Several specimens, more or less entire, exhibit the characters here given. 
While the surface of the plates is coarsely granulose, there is no evidence 
of ridges or nodes. Some of the specimens show irregularities in the form 
and proportions of the plates, indicating the possibility of a gradation 
between this and the following species; but the material I have is not 
sufficient to satisfactorily determine this question. 

Formation and locality. In the limestone at Racine and Waukesha, 
Wisconsin. 


HOLOCYSTITES ALTERNATUS. 


Caryocystites alternatus : Hatt, Report of Progress Geol. Survey of Wisconsin for 
1860, p. 28. 1861. 


: ey - Geology of Wisconsin, Vol. i, p. 69. 1862. 

Bopy extremely elongate, subcylindrical, the greatest diameter above the 
middle and nearer the apex. Summit irregularly rounded, a little flat- 
tened or depressed on the side of the aperture ; base gradually tapering 
to the summit of the column. 

THE body is composed of twelve ranges of plates varying in size and shape ; 
in some of the ranges they are large, mostly octagonal, eight in number 
in each range. In the alternating ranges they are smaller, five or six- 
sided, and about as many as in the ranges of large plates. Near the 
summit, and apparently between the eleventh and twelfth ranges from 
the base there is a distinct aperture, with another smaller one more 
nearly on the summit. Surface strongly granulose. 

THESE apertures correspond to the mouth and anal aperture as described 
by Von Bucu in CaryocystITEs ; but the lower lateral one, or ova- 
rian aperture, has not been recognized in this or any other species of this 
genus. 

The specimens of this species are partial, casts, but the forms of the 
plates are fully preserved, and the structure of the body is very distinctly 
shown. The specimens with alternations of larger and smaller ranges of 
plates are usually less robust than those where the series are more nearly 
equal in size. 

Formation and locality. In the limestone of Racine, Wisconsin. 


HOLOCYSTITES ABNORMIS (n.s.). 


Bopy subcylindrical, abruptly attenuate below to the short column, com- 
posed of about eight or nine ranges of plates: summit rounded ; the 
principal aperture near the centre is marked by a depression of the 
surface. In the third range from the base, two or more of the large plates 
are surrounded by smaller ones; but the four ranges of plates below the 
dome are large plates of nearly equal size and equal length and breadth. 
Surface of plates granulose. 


GENUS HOLOCYSTITES. 33 


Formation and locality. In limestone of the age of the Niagara group 
at Racine, Wisconsin. 


HOLOCYSTITES WINCHELLI (n. s.). 


Bopy clavate or elongate ovate, ventricose above and the summit abruptly 
rounded ; rapidly contracting towards the base, which is unknown. The 
subcentral aperture of the summit is very large. The form is unsymme- 
trical, being flattened on one side and arcuate, perhaps partially from 
accident. 

The specimen described is imperfect at the base, but from the aperture 
at the summit to the broken lower extremity it preserves eight ranges of 
plates. The lower ones are hexagonal and in alternating series; but ap- 
proaching the summit and following the curve of the arcuation, there are 
apparently three or four plates in direct succession, which are truncate 
above and below, but maintain a hexagonal form from becoming wider 
above, and having a short sloping side adjacent to the upper straight margin. 

This species is readily distinguished from the three preceding ones by 
the elongate-ovate ventricose form, and the more numerous ranges and 
smaller plates, as well as their arrangement in direct succession. The two 
or three lower ranges of plates preserved, somewhat resemble those of H. 
cylindricus, but they are quite free from nodes. It is impossihle to know 
the entire number of ranges of plates from the base upwards, since there 
are no perfect specimens in the collection. In the circumference there are 
fourteen or sixteen plates, there being some obscurity on one side. 

The specimen preserving eight ranges of plates has a length of about 
two inches, and the diameter where broken off below is more than half an 
inch. A section below the summit is subelliptical, having its greatest dia- 
meter nearly an inch and a half, and the shorter diameter a little more 
than one inch. | | 

Formation and locality. In the limestone (Niagara group) at Wauke- 
sha, Wisconsin. 


The two following species, both on account of their form and the great 
number of small polygonal plates, may prove distinct from the typical forms 
of this genus. 


HOLOCYSTITES OVATUS (n. s.). 


Bopy from the summit to near the base symmetrically ovoid: a little de- 
pressed at the central aperture, and elevated at the excentric one ; sides 
regularly curving : composed of more than ten ranges of alternating 
polygonal plates, which are as wide or wider than long, elevated in the 
centre, and coarsely granulose. 

[DEcEMBER, 1864.] | 40 9 
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A specimen of one inch and three-fourths in length, and imperfect at base, 
shows ten ranges of plates between the broken lower margin and the 
summit aperture. The greatest diametcr of the same individual is one 
inch and a half, while it is about half an inch in diameter where broken 
off, and there have probably been two or three ranges of plates below 
that point. A section below the summit is very broadly elliptical, and this 
has probably been the original form. 

This species differs from H. scutedlatus in being a more robust form, 
with less elongate base, and with plates larger, more equal in size, and 
prominent in the middle; while the larger plates in that species have cen-~ 
tral nodes from a nearly flat surface. 

Formation and locality. In the limestone of the Niagara group at 
Waukesha, Wisconsin. 


HOLOCYSTITES SCUTELLATUS (a. s.). 


GENERAL form of body ovoid ventricose, abruptly attenuate below, and 
swelling above into an ovate outline ; composed of twelve or more ranges 
of plates which are somewhat irregularly disposed, there being in the 
upper part a distinct arrangement of one large polygonal plate surrounded 
by smaller ones, this large plate having a node in the centre. The sum- 
mit is broadly rounded, with evidence of one large subcentral aperture, 
and a depression indicating a second aperture. Surface of plates 
strongly granulose. | 

THE ventricose ovate form and abruptly attenuate base are distinguishing 
features of this species. Though the H. cylindrius sometimes assumes 
an ovate form with attenuate base, yet the species here described has a 
much larger number of plates, which are differently disposed. 
Formation and locality. In limestone of the age of the Niagara group 

at Waukesha, Wisconsin. 


GENUS APIOCYSTITES (Forzss). 
APIOCYSTITES IMAGO (n. s.). 


Bopy irregularly elliptical, about three-fifths as wide as long, a little 
larger above than below the middle. Basal plates occupying more than 
one-fourth of the entire height of the body. Second range consisting of 
five large plates. In the third range the plates are about half the size 
of those of the second range. The fourth range consists of at least six 
plates ; the two over the ovarian aperture are smaller than the others. 
The fifth range consists of six plates of smaller size than the others and 
of a pentagonal form, the upper margins being determined by the num- 


ber of apicial plates, which are unknown. 
10 
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THE ovarian aperture is situated over the right superior angle of the hexa- 
gonal basal plate, and the space is excavated from the upper margin of 
the plates of the third range and the lower margin of one of the fourth 
range. 

THE pectinated rhombs upon the right side of the ovarian aperture occupy 
the adjacent margins of two plates, and are on the same parallel with 
the aperture. The other pectinated rhombs are not preserved in the 
specimen. 

Tue plates of the four lower ranges are longitudinally ridged in the 
middle, and in their perfect condition have probably had a central node. 
The circa-ovarian plates, and those of the centre of the summit or apex 
have not been determined. 

The specimen described is a cast, but so well preserved as to indicate 
very satisfactorily its most important characters. It is a more elongate 
form than any cystidean of this group ( Pseudocrinites, Apiocystites, etc.) 
that I have seen from American rocks. 

Formation and locality. Inthe Racine limestone (Niagara group) at 
Racine, Wisconsin. 


GENUS HEMICOSMITES (Von Bucz). 


This genus was established by Von Buca for a fossil figured by PANDER 
under the name of Echinospherites malum. 

The body consists of four series of plates; the basal series containing 
four plates, of which two are hexagonal and broad, and two narrower and 
pentagonal, similar to those of Caryocrinus. The second or subradial 
series consists of six plates, which are likewise very similar to those of 
Caryocrinus, except that three instead of two are truncated at their upper 
margins; and two of them are excavated on their upper adjacent lateral 
angles for the ovarian aperture which lies between these and the base of 
one of the plates of the succeeding range. 

In the third range of plates this genus differs from Caryocrinus in having 
nine instead of eight plates : the ninth comes in by a truncation of a plate 
of the second range, which corresponds to the plate directly opposite the 
ovarian aperture of the other genus. 

The mouth is represented by Von Buc as central. It is not known 
to possess arms or tentacula. 

Among the fossils of the Niagara group in New-York, are some separated 
plates which I have supposed may belong to this genus ; but their relations 
have not been fully established; though I have little doubt that farther 
examinations in some of the more prolific localities will show the occur- 


rence of this genus. 
11 
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Among the Cystideans of the same group in Wisconsin, there are several 
specimens which preserve the structure and general features of this genus ; 
but they are for the most part obscure. 


HEMICOSMITES SUBGLOBOSUS (n. s.). 


GENERAL form subglobose, a little longer than wide, somewhat narrower 
» above than below; the ovarian aperture above the middle of the length : 
scarcely produced at the base, which is sometimes subtruncate or even 

a little depressed. [This latter feature is probably due to accident. | 

In the lower range the plates are short; and the second range consists of 
comparatively wide plates, giving it a greater proportional width than 
the typical species of the genus. 

THE mouth is at the summit, but it cannot be determined whether it is or 
is not proboscidiform. The ovarian aperture is situated above the second 

‘range of plates, and is apparently more nearly at the summit of the plate 
on the right, which hasasomewhat different form from the corresponding 
plate in Hemicosmites pyriformis. 

THE plates of the body are granulose and marked by striz parallel to the 
margins, having the centre elevated in a low node from which there are 
radiating ridges to the angles of the plate. 

Formation and locality. In the Racine limestone (Niagara group), Ra- 
cine, Wisconsin. 


Among the collections from Racine, and associated with the preceding 
species, there are several specimens of a peculiar form, apparently cysti- 
deans, but of different structure from any described genus, which, from the 
nodes or spines upon the surface of the species known, I propose to name 
HCHINOCYSTITES. 


GENUS ECHINOCYSTITES (nov. gen.). 


Body subspheroidal, composed of four ranges of plates. The basal plates 
are probably four, and are succeeded by two ranges of five plates each and 
a series of dome plates. The mouth is central, with an excentric or lateral 

~Ovarian aperture. 


ECHINOCYSTITES NODOSUS (12. s.). 


Bopy subglobose, base slightly protuberant in the centre; basai plates 
short. The five plates of the second range are large, forming part of the 
basal curve, and extending up the sides; they are furnished with strong 
nodes which are directed obliquely downwards. In the third range the 
plates are of equal size with the second range, and nodose in like manner ; 


the sides of the body between the nodes being nearly straight in the vertical 
12 
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direction: the nodes of the lower range project a little beyond those 

above. Number and form of the summit plates not determined. 

THERE is evidence of a central aperture, which is probably the mouth ; 
while at the upper lateral angles of two adjacent plates of the third 
series, and succeeded by a plate of the fourth series, is situated the 
ovarian aperture. 

The specimens examined are casts of the interior, some of which retain 
parts of the test, and preserve in a greater or less degree marks of the 
structure. 

Formation and locality. In the Racine limestone (Niagara group), 
Racine, Wisconsin. 


The two following species I refer to the Cystide with some hesitation, 
notwithstanding the unsymmetrical form and peculiar character of one of 
them, which closely resembles in its general features the HoLOCYSTITES. 

In many of the Crinoidea proper, we find the plates arranged in succes- 
sive order of one, two, or three following each other directly in what are 
termed the radial series ; while between these rays are interradial plates 
in the usual order of a larger one below, which supports two plates in the 
second range, followed by a like or greater number in the third range. 

In the Cystideans of the described genera the plates do not follow this 
order of arrangement, and cannot be separated into radial and interradial 
series, according to the usual mode in Crinoidea. In the Cystideans, where 
there are a considerable number of plates, they are arranged in alternating 
order, so that each succeeding range above the second have their lower 
margins more or less pointed and inserted partially between and resting 
upon the sloping upper faces of those of the preceding range. This feature 
is seen conspicuously in HoLocystitTEs, where the plates are numerous. 
Tt sometimes happens, that owing to a curving form the plates follow each 
other in direct order. 

Among the specimens-which I had provisionally placed among the Ho- 
LOCYSTITES is a small species of unsymmetrical, subclavate form, having 
the two lower ranges of plates alternating as in that genus, while above 
these the plates are arranged in consecutive order, until we reach the last 
range, where every alternate one is omitted, thus producing a contraction 
of this part. 

Since this form cannot be consistently referred to any described genus, 
T propose the name CRINOCYSTITES. 


GENUS CRINOCYSTITES (nov. gen.). 


Body elongate, composed of plates of subequal size. The number of basal 
plates undetermined. These support five hexagonal or heptagonal plates in 


the second range, and upon the upper edges of these, three plates of simi- 
; 13 
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lar form follow in direct succession : and upon the third is a fourth plate 
supporting one or two arms. Between the upper sloping faces of the plates 
of the second range, there is inserted a pentagonal plate, which supports a 
range in direct succession of two or three hexagonal plates. The summit is 
unsymmetrical, and in one specimen there is an apparent central aperture 
or mouth, and an excentric or ovarian aperture; and the margin is marked 
by what appears to be the bases of slender arms or tentacula. 

Such a structure in the ordinary nomenclature of the Crinoidea would 
be described as a range of basal plates, succeeded by a radial series of four 
or five plates. 

The distinctly unsymmetrical form of one of the species having this 
structure, together with the peculiar character and parts of the summit, 
give it a decidedly cystidean aspect ; while it cannot be allied with the 
crinoidean genera at present known. 


CRINOCYSTITES CHRYSALIS (n.s.). 


Bopy small claviform, unsymmetrical, gradually enlarging from the base 
for half its length and then swelling a little more rapidly, and again con- 
tracting more abruptly towards the summit. The expansion being greater 
on one side, while the other is nearly straight or a little concave, gives 
an unsymmetrical form. 

THERE are about six ranges of plates : the lower range being compara- 

tively long, the number unknown ; the second range consists of elongate 

heptagonal plates which, on their upper truncate faces, support in direct 
series three smaller hexagonal plates, and above the last one there is 
apparently a small arm-bearing plate. Between these direct series of 
plates there is an intermediate or interradial series of three plates 
alternating with the others, the upper ones of which are pointed above, 
allowing the fourth plate of each of the adjacent radial series to join at 
their lateral margins, giving but five plates in the range immediately 
below the summit. The summit is unsymmetrical, showing evidence of 
two apertures and five slender arms or tentacula. 

SurFACE of plates striate. ) 

Formation and locality. In limestone of the age of the Niagara group 
at Racine, Wisconsin. 


CRINOCYSTITES 2? RECTUS (n. s.). 


Bopy subcylindrical, rounded below ; basal plates of medium size; those 
of the second range much larger,and supporting three other plates 
in direct superposition, the last one or fourth plate of the series sustain- 
ing two small arm plates. The intermediate range consists of four plates 


in direct succession, the last one narrowed above and lying between the 
14 
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arm-bearing plates. The position of the apertur.s has not been deter- 

mined. 

The specimen described has a length of one inch and a diameter of five- 
eighths of an inch. 

Formation and locality. In the Racine limestone ( Niagara group) at 
Racine, Wisconsin. 


AmonG the collections from which the preceding specics have been 
described, there are some other obscure or imperfect fragments which 
apparently belong to cystidean forms, but they are not in a condition to be 
designated. a 

These localities in Wisconsin have proved more prolific in species of 
this family of fossils than any others known to me, and some of the forms 
are more remarkable than any heretofore described from rocks of this age. 
In nearly every locality where these cystideans occur, the Caryocrinus 
ornatus has been found. The specimens, however, are for the most part 
small or of medium size, and usually more elongated than the same species 
in the Niagara group of New-York or in Tennessee. 


Oo 
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EXPLANATIONS OF PLATE* 12a (1). 


GOMPHOCYSTITES TENAX. page 310 (6). 


Fig. 1. Lateral view of the upper part of the body, showing the arrangement of plates 
the spiral grooves indicating the places of the sessile arms are at the upper 
margins of the ranges of smaller plates. 

The plates are more or less irregularly disposed in some parts of the 
body; but they appear, like others of the genus, to have a generally spiral 
arrangement. (Knlarged to two diameters). 

‘¢ 2. The summit, showing the arrangement of the spiral arms, and the central aperture. 


The diagram is made from an imperfect specimen. and the position of the 
excentric aperture could not be ascertained. 


GOMPHOCYSTITES CLAVUS. page 310 (6). 


Fig. 3..A fragment (natural size) showing the disposition of the spiral arms and the 
obtusely angular form of the body below. 


GOMPHOCYSTITES GLANS. | page 310 (6). 


Fig. 4. Lateral view of a specimen showing the entire form, and the disposition of the 
Spiral arms. 


. The anterior ? view of another individual of the same species. 


(>) | 


HOLOCYSTITES ALTERNATUS. page 312 (8). 


Fig. 6. A posterior ? view of a specimen (natural size) showing the position of the 
excentric aperture, form and relation of plates, etc. 


HoLOCYSTITES CYLINDRICUS. : page 811 (7). 

Fig. 7. View of a nearly entire individual, showing the central aperture in a depression 
at the summit. The plates of the lower part are broken off. 

‘« 8. A smaller individual, in which the plates have been strongly ridged : preserving 

a portion of the column. The lower ranges of plates are somewhat obscure, 


and the dotted lines indicate depressions which may be sutures or only 
grooves in the larger plates. 


APIOCYSTITES IMAGO. page 314 (10). 


Fig. 9. Lateral view of specimen showing the ovarian aperture on the left hand side of 
figure, and the right pectinated rhomb (Figure natural size). 


CRINOCYSTITES CHRYSALIS. page 318 (14). 


Tig. 10. View of the gibbous side of the specimen. 
11. A lateral view of the sarne specimen. 


*This plate accompanied the original paper as Plate I. It is now arranged with the 
other plates in its order as 12 a (1). 
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GENUS EUCALYPTOCRINUS (Gotpruss). 


THIs genus has usually been described as having five basal plates; but 
Dr. Troost, in his Memoir on,the Crinoidea, has described the genus as 
having four basal or pelvic plates. 

In the study of the collections from Waldron, Indiana, in 1861-62, this 
feature was fully ascertained, thus confirming the original observations of 
Dr. Troost*. 

The basal plates of the species of this genus are usually small, and either 
concealed in the basal cavity or covered by the column. 

The form and relations of these plates are shown in the accompanying 
diagram ; while in the original specimen, both these and the lower part of 
the first radial plates are covered by the column. On the smaller dia- 
gram, fig. 2, the basal plates of E. celatus are given of the natural size, 
showing also their relation with the first radial plates. 

This determination of the basal plates will remove the Genus Huca- 


LYPTOCRINUS from its present position among the Crinoidea which have 
five basal plates, and bring it into association with MELOcRINUS. 
Fig. 1. 


Fie. 2. Diagram of EvcaLyprocrinvs. 


*Y md not at that time publish an account of this structure in my paper on the 
Waldron fossils, wishing that it might first appear in the publication of Dr. Troost’s 
Memoir ; but since that has been delayed, I notice it in this place, giving Dr. Troost 
the credit of the original discovery. 


[ JANUARY, 1865.] Al 17 
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EUCALYPTOCRINUS CORNUTUS (n.s.). 


Bopy (without the arms) somewhat turbinate, distinctly angular, with the 
base broadly truncate and more or less concave. Basal plates compa- 
ratively large, extending from the centre nearly one half the distance to 
the edge of the truncation. First radial plates large, forming the 
circumference of the base, and abruptly bending upwards they extend 
nearly one-third the height of the calyx : second radial plates small ; 
third radials much larger than the second, supporting the first supra- 
radials, which are of moderate size. The first interradial plate is com- 
paratively large, commencing just above the edge of the basal trunca- 
tion, and supporting two smaller plates above. 

Eacu of the first radial plates, on the part just above the basal truncation, 
bears a strong central spine, with a prominent rounded ridge on each side, 
extending to the upper lateral margin and joining a similar ridge on the 
interradial plate, and another ridge extends from the upper side of the 
central spine, and joins a similar ridge on the succeeding plate: this is 
continued to the third radial, where it divides and extends on the supra- 
radials. 

THE interradial plates of the first series are marked by similar strong 
ridges, which culminate in a strong node or short spine in the centre. 

THE finer surface markings are not known. Arms unknown. 

The specimens occur in a magnesian limestone : the test has been dis- 
solved, leaving casts of the interior and impressions of the exterior surface, 
and it is from these that we are able to derive the form and character. 
This species is readily distinguished by its strong nodes and ridges, and 
the spines upon the first radial plates. 


EUCALYPTOCRINUS CORNUTUS, var. EXCAVATUS. 


THs variety differs from the typical forms in having the base deeply and 
broadly excavated ; the cavity embracing the basal, and nearly the en- 
tire length of the first radial plates. 

THE plates are marked by ridges and nodes. In some of the specimens the 
second radial plates are very imperfectly developed, being reduced to a 
mere flattened node which is entirely surrounded by the first and third 
radial plates. 

In these specimens the dome has not been observed, and the arms and 
axillary plates are unknown. The third radial plate is truncated above by 

a long narrow plate, and the first interradial by two narrow plates sepa- 


rated by a vertical suture, and has in all respects thus far the character of 
18 
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the genus ; but above this the cavity appears to have been larger, and 
shows no marks of the axillary plates, as usual in the dome of Euca- 
LYPTOCRINUS. 

Formation and locality. In limestone of the age of the Niagara group 
at Waukesha and Racine, Wisconsin. 


HUCALYPTOCRINUS CRASSUS. 


Eucalyptocrinus crassus : Hatt, Transactions of the Albany Institute, Vol. v. 1863. 


Specimens which are casts of the interior and impressions of the exterior, 
present the general aspect of this species. It is extremely variable in form. 
Sometimes it is regularly turbinate and convex on the sides; other speci- 
mens are extremely elongate and sometimes abnormal in their development, 
having the supraradial plates united at their lateral margins, and the 
second interradials with the first axillary plate resting upon their upper 
sloping sides, instead of the truncated upper face of the interradial and 
third radial plates. This variation sometimes extends only to one or two of 
the plates, and sometimes, as far as can be seen, to all the plates of these 
series. 

Formation and locality. In the limestone of the Niagara group at 
Racine, Wisconsin. 


EUCALYPTOCRINUS OBCONICUS (n.s.). 


Bopy small, reversed conical: base narrowly rounded or obtusely pointed ; 
basal plates small and curving upwards. First radial plates compara- 
tively large; the second and third smaller. The two supraradial plates 
join at the lateral margins, and the narrow interbrachial rests upon 
them, and does not truncate the third radial. 

First interradial plate large, narrowly truncate above. 

This species occurring in several specimens is a remarkable form of 
EUcALYPTOCRINUS, being much more slender than any other species of 
the genus known to me; and presenting the peculiar relations of the inter- 
brachial plates, which are elevated to a higher position than they occupy 
in the normal structure of the genus. 

The position of the interbrachial plates, which appear to be uniform in 
this species, is sometimes observed in specimens of LE. crassus. 

Formation and locality. In the limestone of the Niagara group at 


Racine, Wisconsin. 


19 
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GENUS CYATHOCRINUS ( Mituer). 
CYATHOCRINUS PUSILLUS. 


Cyathocrinus pusillus : Hatt, Transactions Albany Institute, Vol. v. 1863. 
Compare Poteriocrinus pisiformis : Rommer, Die Silur. Fauna des Westlichen Ten- 
nessee, pa. 54, pl.iv, f. 7. 


Specimens of a small species of Cyathocrinus or Poteriocrinus, resem- 
ble the one described by RoEMER, presenting characters somewhat inter- 
mediate between that species and C. puszllus. 

Formation and locality. In limestone of the age of the Niagara group 
at Racine, Wisconsin. 


CYATHOCRINUS CORA (n. s.). 


Bopy rotund, somewhat broadly turbinate, rounded below, and gently con- 
tracted a little below the middle of the subradial plates and swelling 
out above ; having the upper margins of the radial plates incurved and 
prominent in the middle. There is a single small anal plate. 

THE basal plates are comparatively large, rising above the curve of the 
base to nearly one-third the height of the cup. The subradial plates form 
nearly one-half the height. 

THE column is large and round. Arms unknown. 

THE surface of the plates in the casts is marked by strong radiating striee. 
Formation and locality. In limestone of the age of the Niagara group 

at Racine, Wisconsin. 


CYATHOCRINUS WAUKOMA (n.s.). 


CaLyx rotund below, subhemispheric; the sides above the middle of the 
subradial plates nearly straight or but little spreading. Basal plates 
small; subradial plates large, curving upward for about half their 
length ; radial plates about as large as the subradial. 

THE subradial plates have been marked by a central node, from which 
radiate strong’ ridges to the margins, joining similar ridges on the 
adjacent plates. Two of these from the lower sides of each of the radial 
plates converging to near the centre of that plate, and uniting, extend in 

a single ridge to the upper margin. The surface markings beyond the 
strong ridges are unknown, 
This species is of different form : with more aed sides and different 
surface markings from C. puszl/us, which occurs in the same formation. 
Formation and locality. In limestone of the Niagara group at Racine 
and Waukesha, Wisconsin. 


20 
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GENUS ICHTHYOCRINUS (Conrap). 
ICHTHYOCRINUS SUBANGULARIS 


[chthyocrinus subangularis : Hatt, Trans. of the Albany Institute, Vol. v. 1863. 


This species is more narrowly turbinate than the J. /aevis of the Niagara 
group in New York, and has the calyx distinctly angular. 

The original of the species occurs at Waldron, associated with well 
marked Niagara forms; and a specimen of the same species has been found 
at Bridgeport, Illinois, in limestone of the age of the Niagara group. 

Possibly a large collection of specimens may show gradations from the 
rounded and broadly turbinate typical species of the genus, to the narrow 
and subangular forms of Indiana and Illinois ; but we have no interme- 
diate forms at the present time. 


GENUS RHODOCRINUS (Mitter). 
Suscenus Lyriocrinus (Hall). 
LYRIOCRINUS SCULPTILIS lls.) 


Bopy turbinate, rounded at the base, with the arm bases prominent. 
Basal plates (?) concealed beneath the column attachment. Subradials 
long, pentagonal. First radials wider than long, heptagonal. Second 

radials much smaller than the first, somewhat quadrangular in general 
form, but having the upper lateral angles more or less widely truncated. 

Third radials broad and short, much smaller than the second, and sup- 

porting on each of the upper sloping sides two or three supraradials ; 

giving two arms for each ray. 

THE first interradial plates are hexagonal or heptagonal, supporting two 
or three smaller plates in the second range, with several smaller plates 
above. 

THE arms, as far as known, are two from each ray. The dome is depressed- 
convex, with a somewhat large proboscis on the anal side [the spaces 
between the arms being a little greater on that side]. 

THE surfaces of the plates are marked by node-like ridges radiating from 
the centre, and the sutures between the plates are deeply marked and 
apparently nearly flat in the bottom. 

The specimens vary from three-fourths of an inch to one inch in height, 
with a diameter of one-half to three-fourths of an inch. They occur as casts 
of the interior, and the characters of the exterior have been derived from 
the natural mould in the limestone. 

Formation and locality. In limestone of the age of the Niagara group 


at Waukesha, Wisconsin. 
21 
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GENUS GLYPTASTER (Hait). 
GLYPTASTER OCCIDENTALIS. 


Glyptaster occidentalis : Haut, Transactions of the Albany Institute, Vol. v. 1868. 


The original specimens of this species were derived from the Niagara 
shales and shaly limestones at Waldron, Indiana. Among the collections 
from Racine, are some casts which are undistinguishable from those of 
Waldron. and I have thus referred them. 

There are, however, some casts of a less rotund form, which is appa- 
rently a distinct species. Yap ® ~ Wald rou Lea 


GLYPTASTER PENTANGULARIS (n.s.). 


Bopy reversed pyramidal, pentangular, regularly expanding to the bases 
of the arms. Basal plates five, small; subradial plates short, showing 
the commencement of ridges which unite on the first radial plates. First 
and second radials marked by a central longitudinal ridge, which divides 
on the third radial plate, as in other species of the genus. Interradial 
spaces quite flat. 

This species is much more slender in form than G. occzdentalis. In its 
casts which is the usual condition of the specimens, the smaller individuals 
resemble the Stephanocrinus angulatus, with which it corresponds in size 
and proportions. The larger specimens have a length of an inch and a half, 
with a diameter of one inch at the summit. 

Formation and locality. In the limestone of the Niagara group at 
Racine, Wisconsin. 


GENUS ACTINOCRINUS (Miter). 
SUBGENUS Saccocrinus (Hall). 


ACTINOCRINUS WHITFIELDI. 


Actinocrinus christyt : Hau, Descriptions of new species from the Niagara group. 
Transactions of the Albany Institute, Vol v. 1863. 


Not Actinocrinus christyi : SuumarD, Geol. Rep. of Missouri, pa. 191, pl. A, f.3. 1855. 


This fine species resembles the <Actznocrenus (Saccocrinus) speczosus, 
Haut (Pal. N. Y. Vol. ii, pa. 205, pl. 46, f. 1); differing however in the 
size and proportions of the plates, and the more prominent ridges upon the 
plates of the radial series; but principally differing in having a second 
bifurcation of the ray before the arms become free, 

This species from Waldron sometimes attains a length of nearly three 
inches, and having a diameter at the summit of one and a half inches. 


Some spceimens of casts from Wisconsin have the form and arrangement 
22 
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of parts corresponding with the Waldron specimens. Most of these are 
small, scarcely exceeding an inch in height, but a single specimen from 
Waukesha is nearly three inches in length; and a fragment of another 
from Racine indicates an individual of still larger dimensions. The casts of 
the smaller specimens have the arm bases more prominent than is usual in 
the Indiana specimens. 

Formation and locality. The original specimens are from a calcareous 
shale of the Niagara group at Waldron, Indiana. It occurs in the limestone 
(Niagara group) at Racine and Waukesha, Wisconsin. 


GENUS MACROSTYLOCRINUS* (Hatz). 


CYTOCRINUSt+ (RormeEr). 


MACROSTYLOCRINUS STRIATUS. 
Macrostylocrinus striatus : Haut, Transactions Albany Institute, Vol. v. 1863. 


The originals of this species are from Waldron, Indiana. A cast of a 
Species of this genus from Racine is similar in form and proportions, and 
is probably identical with that one. 


GENUS MELOCRINUS (Gotpruss). 


MELOCRINUS VERNEUILI. 


Actinocrinus verneuili : Troost, Catalogue of Crinoidea. Proceedings of the Ameri- 
can Association for the Advancement of Science, p. 60. 1849. 


Turbinocrinites verneuili : Troost, MS. 

Not Actinocrinus verneuilianus : SHuMARD, Geol. Rep. of Missouri, pa. 1938, pl. A, f.1. 

-Bopy turbinate, strongly lobed at the arm-bases. Basal plates four; suc- 
ceeded by five radial series of three plates each, and subdividing upon 
the last one. Interradial series composed of one, two, and three plates 
in the successive ranges. Anal area scarcely differing from the other 
interradial spaces. 

This species has the structure of Melocrinus, and though differing in 
form from the typical species of the genus, I see no sufficient reason for 
separating it at the present time. 

Formation and locality. In limestone of the age of the Niagara group 
at Racine, Wisconsin. Dr. TRoost’s specimens are from Decatur county, 


Tennessee. 


* Paleontology of New-York, Vol. ii. 1852. 


{ Silurische Fauna des Westlichen Tennessee 1860. 26 
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ln a paper upon some Niagara fossils from Indiana, published in the 
Transactions of the Albany Institute in 1860, I made some observations 
upon the Genera GLYPTOCRINUS, GLYPTASTER, BALANOCRINUS and 
LAMPTEROCRINUS. At that time I had overlooked the fact, that the ge- 
neric name BALANOCRINUS had been proposed by Prof. AGassiz in 1846*; 
and therefore the same name proposed by Dr. Troost in his Catalogue of 
1849, for a very different fossil, cannot be sustained. In 1860, Dr. Furpt- 
NAND R@MER proposed the name LAMPTEROCRINUS} for the same fossil 
to which Dr. Troost had given the name BALANOCRINUS, and this later 
generic designation will necessarily be adopted. 

It may however, on the final revision of the crinoidean genera, become a 
question, whether those forms now distinguished as GLYPTOCRINUS, GLYP- 
TASTER and LAMPTEROCRINUS should not constitute a single genus. 

Some illustrations of the structure of these different forms will be found 
under Observations upon the Crinoidea of the Hudson River group, in the 
present report. 

The following species may be added to those here described, from the 
limestones of Racine and Waukesha. 


GLYPTOCRINUS NOBILIS. 


Glyptocrinus nobilis : Hatt, Report of Progress Geol. Survey of Wisconsin, 1861. 
p. 21 


This isa large and beautiful species, having the plates of the body 
strongly ridged, with a broad elevated dome. 


GLYPTOCRINUS SIPHONATUS. 


Glyptocrinus siphonatus : Hatt, Report of Progress Geol. Survey of Wisconsin, 
1861, p. 22. 


This is a smaller species than the preceding ; but having been described 
from casts, we do not know its entire external form. 
GENUS LAMPTEROCRINUS (Ramer). 
LAMPTEROCRINUS INFLATUS. 


Balanocrinus inflatus : Hau, ut sup. p. 22. 


This species is smaller than the L. tennesseensis, RaMER—=Balanocrinus 
sculptus, Troost, Catalogue of Crinoidea. 


* Bulletin, Soc. des Sciences Naturelles, Neuchaetl. 
Tt Die Silurische Fauna des Westlichen Tennessee. 
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KUCALYPTOCRINUS ORNATUS. 


Eucalyptocrinus ornatus : Hatt, Report of Progress Geol. Survey of Wisconsin, 
1861, p. 20. 


This species is common at Racine and Waukesha. It occurs as casts of 
the interior, but retaining the marks of its structure in a greater or less 
degree of perfection. The impressions of the exterior in the compact lime- 
stone are very well marked and characteristic of the species. 

Some specimens of the casts have a somewhat obtusely pentagonal form, 
with a broad spreading base, and a constricted upper margin. In this con- 
dition they much resemble in form and proportions the Rhodocrinus me- 
lissa of the Niagara shale at Waldron, Indiana. 


EUCALYPTOCRINUS CAHILATUS. 


Eucalyptocrinus celatus : Haut, Pal. of New-York, Vol. ii, pa. 210, pl. 47, f. 4. 


Some specimens of casts of the interior and impressions of the exterior 
surface of a species of Hucalyptocrinus, from Waukesha, appear to me not 
to be distinguishable from the New-York species. 


[Janvary, 1865.] 42 | 25 
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TRILOBITES. 


In the Annual Report on the Geology of Wisconsin for 1860,* 1861, I 
described two new species of ILLa@NUS, a new CALYMENE, and a species 
of DALMANITES ;+ and in the list of species appended to the Geology of 
Wisconsin, Voli, page 423, I noticed a species of AcrpAsPis (A. danaz) 
from the limestone of the Niagara group. 

A farther study of the collections in my possession, from the limestones 
of Racine, Waukesha, and from near Milwaukee, with a few from Illinois, 
has shown several other trilobites: among which the following may be 
noticed. 


GENUS ILLANUS (Datmay). 
ILLAANUS ARMATUS (n. s.). 


HEAD short and gibbous, varying in its proportions from nearly twice as 
wide as long, to length equalling two-thirds the width ; elevated in the 
centre. The dorsal furrow makes a short rounded arch from the base of 
the shield, and terminates in a perceptible impression, on a line with 
the base of the eye and half way between it and the anterior margin. 
Kyes very prominent, situated close to the posterior margin; palpe- 
bral lobe short ; furrow above it scarcely longer than the sinus below 
the eye. Cheeks small, making not more than one-fourth of the width 
of the head, and the suture coming to the anterior margin a little 
in advance of the eye. The posterior angles prolonged into short spines 
which extend directly backwards. 

THE pygidium in several specimens has the proportions of length and 
breadth as 5 to 7, 6 to 8, and 7 to 10. - 

THE largest head identified as belonging to this species has a length of 
about one inch. 


Fia. 3. Illenus armatus. The head—natural size. 
Fig. 4. Profile view of the same. 


* Published 1861. — 

} Illenus imperator of the Niagara group, I. taurus of the Trenton limestone, Caly- 
mane mammillata of the Hudson-river group, and Dalmanites vigilans of the Niagara 
group. 
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Compared with Id/enus (Bumastus) barriensis, the head is more promt- 
nent in the middle, and more produced in front; while the eyes are more 
prominent. The more conspicuous difference, however, is the prolongation 
of the posterior angle of the cheek into a short strong spine, a feature 
which I have not observed in J. barriensis. The pygidium is also more 
nearly semicircular, being broader in proportion to its length. 

Formation and locality. In limestone of the Niagara group at Bridge- 
port, Illinois, and at Grafton and Racine, Wisconsin. 


TLLANUS INSIGNIS (n. s.). 


Heap large; glabella prominent and somewhat regularly arcuate from 
front to base ; anterior border with the margin a little recurved. Dor- 
sal furrows distinctly marked from the base of the head for three- 
fourths the distance to the anterior margin, where they terminate in a 
distinct rounded pit ; palpebral lobe large, elongate, the eye being situ- 
ated at some little distance from the posterior margin of the head. Fa- 
cial suture running out on the anterior border within the line of the eye. 

Tux full extent of the cheek is not known. 

Tux form of the glabella and the convexity of a single articulation of the 
thorax indicate the general form to have been very convex. 

The pygidium is parabolic, very convex; about as long or a little longer 
than wide. Anterior margin nearly straight along the middle for about 
half the width, for the attachment of the axis of the thorax, and abruptly 
receding towards the sides. 

The specimens are mostly casts of the interior, but the species is readily 
recognized by the elongate and regularly arcuate form of the glabella, and 
the strongly marked dorsal furrows, and in these respects it differs conspicu- 
ously from any other species in the formation. A single specimen partially 


preserving the crust does not show the glabellar furrows so distinctly as 
the casts. 
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Fic. 5. I. insignis. The head, showing the dorsal furrow and. direction of the facial 
suture. 


Fig. 6. A profile view of the head. 
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I received several years since a specimen of this species from Prof. C. 
U. Suzeparp, who collected it with other Niagara fossils in Illinois, but 
the record of the particular locality had been lost. 

Formation and locality. In the limestone of the Niagara group at 
Waukesha and Milwaukee, Wisconsin, and from a similar horizon in Illinois. 


ILLAINUS IMPERATOR. 


Illenus imperator : Hatt, Annual Report of Progress Geol. Survey of Wisconsin, 
1860, 1861. 


This species, which was described from some large caudal shields with a 
few of the articulations of the thorax, has proved to be not rare. 

The head is large and broad, moderately convex, and pretty regularly 
arching from the base to front; the glabella occupies about one-third the 
entire width : dorsal furrows wide, extending about half the entire length 
of the head, and curving outwards at the anterior extremity. 

One large head has a length of three inches and a half, with a width be- - 
tween the facial sutures of four and a quarter inches. The eyes and cheeks 
are but partially known. 

The caudal shields present gradations in size, from a length of half an 
inch by a width of seven-eighths of an inch, to those of less than three 
inches long with a width of four and a half inches. The proportions of 
length and breadth of the pygidium are not constant, though its wide and 
very depressed form is always characteristic. 

The position of this species is somewhat lower in the group than the 
Racine and Waukesha beds. 


ILLANUS (BUMASTUS) BARRIENSIS. 


Bumastus barriensis : Murcuison, Sil. System. 
Bumastus barriensis : Pal. N. Y., Vol. ii, pa. 302, pl. 66. 

This species is of common occurrence in the Niagara group of Wis- 
consin, at Racine, Waukesha, Wauwatosa*and other places. 

It usually occurs as separated heads and pygidia, with detached portions 
of the thorax. It has sometimes attained avery large size, the head being 
two and a half inches in length; equalling in size the largest head figured 
from the Niagara shale of New-York. 


GENUS BRONTEUS (Gotprvss). 
BRONTEUS ACAMAS (n.5.). 


A cast of the head is broad: depressed convex, the anterior portion 
plain ; dorsal furrow extending a little more than one-third the entire 
length. A single glabellar furrow, with a distinct anterior lobe, are visible. 
ae palpebral lobe is comparatively broad and moderately elevated. 
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GENUS ACIDASPIS. 300 


The pygidium is somewhat semielliptical or parabolic, wider than long ; 
the axis is short, somewhat semioval, with one or more transverse furrows 
near the anterior margin, while the terminal portion is marked by two 
faint longitudinal depressions, which are scarcely defined grooves. The 
median rib at its origin is about twice as wide as the lateral ones, increas- 
ing gradually, and below the middle of its length more rapidly, to the 
margin; where it is four or five times as wide as at its origin, and entirely 
simple. There are seven lateral ribs on each side, which are very slightly 
elevated, and the four anterior ones curve gently forward. 

The specimens are for the most part casts or impressions, so that the 
entire surface characters cannot be ascertained. The head is imperfect, the 
occipital ring and cheeks being broken off; but there are several nearly 
entire pygidia in the collection. 

The pygidium of this species resembles the Bronteus planus of CorDa, 
as illustrated by BARRANDE (Systeme Silurien du centre de la Bohéme, 
pl. 42, f. 34, and pl. 38, f. 3), and it is difficult to point out distinguishing 
characters. The head associated with these pygidia is more nearly like that 
of Bronteus tenellus (BARRANDE, ut sup. pl. 47, figs. 36 and 37); but it 
differs from that in some important particulars. 

This species has the pygidia more elongate than B. nzagarensis of 
New-York (Pal. N. Y. Vol. 11, pl. 70, f. 3, pa. 314). 

Formation and locality. In limestone of the Niagara group at Racine, 
Wisconsin. 


GENUS ACIDASPIS (Murcuison). 
Seay eae DANAL, 


Acidaspis danai : Haut, in Tule of Bossils, Geol. Wisconsin, Vol. i, p. 423. 

H#ApD transverse, somewhat quadrangular, about twice as wide as long : 
anterior and antero-lateral border ornamented with nodes and short 
spines. Glabella strongly defined by the dorsal furrows, narrower in 
front than at the base ; distinctly lobed, the middle lobe larger than the 
others, separated by deep strong furrows. A strong slightly diverging 
spine from each side of the base of the glabella, with a strong node or 
short spine in the centre. 

THE ocular ridges rise a little in front and one side of the glabella, and 
continue in a nearly direct line to the base of the eyes which are in a 
line with the front of the anterior lobes of the glabella. 

This species more nearly resembles Acédaspis vesiculosus, BEYRICH, as 
illustrated by BARRANDE (pl. 38, f.13). It differs from that one in being 
more transverse, in the narrower front of the glabella, and in the straight 
instead of curving ocular ridges. We have not ascertained whether this 
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species has spines from the posterior borders of the cheeks, as in the allied 
European species. 

Formation and locality. The original specimen ig marked as from 
Bridgeport, near Chicago. 


GENUS LICHAS (Daimay). 
LICHAS BREVICEPS 2 


Lichas breviceps : Haun, Transactions Albany Institute, Vol. v. 


A fragment of limestone from Bridgeport, Illinois, contains a part of 
the head and the pygidium of a species of this genus. The glabella and 
portions of the head remaining resemble L. breviceps, but the pygidium is 
very different. 


LICHAS 


(sp.). 


The pygidium of a species of this genus in limestone from Grafton, IIl., 
has a strong rounded axis, with four rings besides the terminal one. The 
lateral lobes are somewhat convex, but the extremities are broken off, so 
that its entire form cannot be determined. 


GENUS SPHAREXOCHUS (Beyaicu). 
SPHHREXOCHUS MIRUS (Brrartcn). 


Among numerous specimens in the collection, principally of the head of 
a species of this genus, I am unable to find any specific differences between 
it and the Huropean species named. 

It is widely distributed, occurring at Milwaukee, Racine, Waukesha, 
and Greenfield, Wisconsin, and at Bridgeport, Illinois. 


GENUS CALYMENE (Broneniarr). 
CALYMENE NIAGARENSIS. 


CALYMENE BLUMENBACHII, var. NIAGARENSIS. 


This species occurs in nearly all the localities of the Niagara group in 
Wisconsin. Its most common condition is that of impressions of the exte- 
rior crust, while casts of the interior are less frequently obtained. 


GENUS ENCRINURUS (Emmericn). 
ENCRINURUS 


(sp.). 

A species of this genus has been recognized in the pygidia of several 
individuals among the collections from Racine. The specimens are not in 
a condition to be distingushed from the species of the Clinton and Niagara 


groups of New-York. 
30 


GENUS DALMANIA. Sao 


GENUS DALMANIA (Emeric). 
DALMANIA VIGILANS. 


Dalmanites vigilans : Hat, Rep. of Progress Geol.Survey of Wisconsin, 1861, p. 51 


Fies. 1 & 2. Datmanra vicinans; head and pygidium, Waukesha, Wauwatosa, and 
other localities in Wisconsin. 


GENUS CERAURUS (Green). 
CHEIRURUS (Beyrricn). 


* CERAURUS INSIGNIS. = 

Cheirurus insignis : Beyricu, Ub. Bohm, Tril. p. 12, f. 1. 

ee af BARRANDE, Syst. Sil. du Centre de la Bohéme, pa. 782, pl. 41. 

cc “s Corp, Prod. pa. 133, pl. v1, f. 70. 
Ceraurus insignis : Haut, Pal. N. Y. Vol. ii, pp. 300 & 306, pl. 67, f.9& 10. 

Specimens from Wauwatosa and other localities in Wisconsin do not 

differ from those of the Niagara shale in New-York, which I have referred 
to the Huropean species cited above. 


GENUS LEPERDITIA (Rovatr). 
LEPERDITIA FONTICOLA (n.s.). 


OBLIQUELY ovate or subreniform, gibbous inthe middle; hinge-line straight, 
and equalling two-thirds the entire length, and about equalling the 
greatest width. Valves equal or subequal ; posterior side rounded, wider 
than the anterior ; base broadly rounded, and somewhat abruptly con- 
tracted towards the anterior end ; greatest gibbosity in the middle; eye 
tubercle nearer the cardinal margin than the anterior extremity, with a 
distinct depression between it and the gibbous centre. 

The specimens are casts of the interior, and occur in considerable num- 
bers in some of the beds where there are few or no other fossils. It has a 
length of 7c of an inch, and the cardinal line is 4% of an inch. The great- 
est width is 3%, of an inch. Some individuals are larger, while the greater 
number are smaller than the dimensions here given. 

Formation and locality. In limestone of the Niagara group, near Fond 


du Lac, Wisconsin. 
él 


336 EIGHTEENTH REPORT ON THE STATE CABINET. 


CONCHIFERA @ACEPHALA). 


The following species, including several heretofore described, have been 
recognised in the Niagara limestone of Wisconsin and adjacent parts of 
Illinois. 


GENUS AMBONYCHIA (Hatz). 
AMBONYCHIA APHZA (n. s.). 


SHELL somewhat obliquely ovate; anterior side broadly rounded; beak in 
the cast acute; hinge-line straight, and about half the length of the 
shell. The posterior basal extremity is somewht adtuptly rounded. Mus- 
cular impressions large, situated below the centre of the length of the 
shell. 

THE greatest width of the shell is equal to about two-thirds the length. 
One specimen measures one inch and seven-eighths in length and one 
inch and a quarter in width. Other specimens are smaller than the one 
measured. 

This species is proportionally broader and shorter, with the beaks less 
extended than E. acutzrostra from the same horizon. 

Formation and locality. In limestone of the age of the Niagara group, 
at Wauwatosa, Wisconsin, and Bridgeport, Illinois. 


AMBONYCHIA ACUTIROSTRA. 


Ambonychia acutirostra: Hatt, Annual Report of Progress Geol. Survey of Wis- 
consin, 1860. 


This species is proportionally longer than the preceding, less expanded 
on the anterior margin, and has the beaks elongate and attenuate. In 
many respects it resembles the Myalna mytiliformis of the grey sand- 
stone of the Clinton group. The species occurs at Wauwatosa and Racine, 
Wisconsin. 

These species are probably not true Ambonychia, but in the condition 
in which they occur, we have not sufficient characters remaining, to author- 
ize their separation. 

Formation and locality. In limestone of the age of the Niagara group, 
near Milwaukee, Wisconsin. 


GENUS AVICULA (K1teEry). 


AVICULA UNDATA. 
A vicula undata: Hatt, Paleontology of New York, Vol. ii, pa. 280, pl. 59, f. 2. 


A specimen from Racine, Wisconsin, and another from Bridgeport, 
Illinois, resemble this species from the Niagara group of New-York. 
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AVICULA EMACERATA. 


Avicula emacerata: Conrap, Jour. Acad. Natural Sciences, Philadelphia, Vol. viii, 
pa. 241, pl. xii, f. 15. 


es ac Geol. Report Fourth District N. Y., p. 109. 
as os Pal. N. Y. Vol. ii, pa. 83; and pa. 282, pl. 59, f. la-e. 


This species occurs at Racine, Wisconsin, and at Bridgeport, Illinois, 


GENUS PTERINEA (Goxpruss). 
PTERINEA BRISA (n.s.). 


Bopy of the shell obliquely subovate, extremely inequilateral ; anterior 
wing rather long, distinctly sinuate at its junction with the body of the 
shell, posterior wing short, not extending so far as the posterior extre- 
mity of the shell: umbo prominent, rising a little above the hinge-line. 
Muscular impression large and nearly round, situated near the middle of 
the length of the shell. 

In the cast, beneath the beak or just anterior to it, there is one short 

curving dental pit, with a smaller accessory one separated by a callosity. 

THE surface of the shell is marked by strong radiating and concentric 
striz, which, on the partial decomposition of the shell, present a can- 
cellated texture resembling that of a bryozoan. 

In one specimen measured, the width from the two extremities along the 
hinge-line is nine-tenths of an inch; and from the umbo to the postero- 
basal margin, in the direction of the umbonal slope, it has the same extent: 
the length vertically from the hinge-line is six-tenths of an inch. 

Formation and locality.—At Bridgeport, Illinois. 

GENUS CYPRICARDINIA (Hatt). 


CYPRICARDINIA ARATA (n.s.). Tee Tt? *© ds 


SHELL subovate, varying from moderately to extremely gibbous; body of 
the shell subovate, alate posteriorly; beaks near the anterior end, which 
is short and rounded. Surface marked by strong concentric lamellose 
ridges. 

The species resembles in form the Modzolopsis (Cypricardinia) undulostri- 
ata of the Niagara shale of New-York; but the concentric ridges are 
stronger, and the fine undulating striz are not visible in any of the western 
specimens. | 

Formation and locality. In limestone of the Niagara group, at Racine, 
Wisconsin, and Bridgeport, Ilinois. 


[ JANUARY, 1865. ] 43 
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GENUS MODIOLOPSIS (Hatt). 
MODIOLOPSIS DICTAUS (n. s.). 


SHELL broadly subovate, moderately convex, becoming somewhat gibbous 
on the umbo; beak about one-fifth distant from the anterior extremity ; 
gradually expanding posteriorly so that half way between the beak and 
the posterior margin it is once and a half as wide as in the line just 
anterior to the beak. The straight hinge extends about half the length 
of the shell, and the cardinal margin is thence gradually curved to the 
posterior end. The cast of the hinge-line shows two narrow lateral 
folds or teeth. Surface concentrically striated. 

The length of a specimen measured is about one inch, with the greatest 
width seven-eighths of an inch. | 
The form of this species is very similar to Modzolopsis modzolaris of the 

Lower Silurian rocks; but the hinge-line does not rise so abruptly on the 

posterior side of the beak, and the contraction below the beaks is not 

observed. 
Formation and locality. In the limestone at Racine, Wisconsin, and at 

Bridgeport, Illinois, Niagara group. 


MODIOLOPSIS RECTUS (n. s.). 


SHELL elongate, narrow, moderately convex, beaks subanterior ; hinge-line 
long and straight; the greatest width of the shell is at the posterior end 
of the cardinal line, narrowed equally above and below towards the pos- 
terlor extremity. 

THE anterior muscular impressions large and strongly defined. The casts 
show that there has been one strong subtriangular tooth beneath the 
beak of the right valve, with one or two smaller ones, with correspond- 
ing pits, in the opposite valves. The lateral teeth are very slender. 

THE surface has been marked by concentric strie, and a few strong undu- 
lations which are preserved in the casts. The length is about one inch 
with the greatest breadth half an inch. 

This species resembles Modiolopsis (Tellinomya) macheraformis of the 
Clinton group of New-York, from which it differs in having the beaks 
more nearly anterior and in being less narrowed posteriorly; while the 
greatest width is at the posterior extremity of the hinge-line, instead of at 
the beaks. } 

Some specimens, which are scarcely specifically distinct from those 
described, have proportionally a somewhat greater width, but in other 
respects are identical. 

Formation and locality. In the limestone at Waukesha and Racine, 


Wisconsin, and at Bridgeport, Dlinois: Niagara group. 
o4 
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MODIOLOPSIS SUBALATUS. 


Modtolopsis subalatus: Haut, Pal. N. Y., Vol. ii, pp. 84 and 285, pl. 27 and 59. 


Some specimens from Racine, Wisconsin, and Bridgeport, Illinois, are 
apparently identical with this species of the Niagara group of New-York. 
The specimens are casts, and more or less crushed and imperfect. 


GENUS LEPTODOMUS[?] (McCoy). 
SUBGENUS AMPHICGELIA (n. ¢.). 


The Acephala present great difficulties in the way of satisfactory generic 
reference ; and itis often scarcely possible to arrive at certainty with regard 
to their true relations. 

A single species from Wisconsin, which is somewhat numerous in indi- 
viduals, has the general aspect of the more elevated forms of Leptodomus 
of McCoy ; but it cannot nevertheless be referred properly to that genus. 

The general form of the shell is subrhomboidal, with elevated beaks. 
The casts present the appearance of a large triangular cartilage pit 
beneath the beaks ; and just anterior to this, and separated by a thin pro- 
cess on each valve is an apparent second pit : or the whole may be a large 
cartilage pit divided by a thin septum. No teeth have been discovered on 
the extension of the hinge-line. The muscular impressions are faint and the 


shell thin. 
AMPHICCLIA LEIDYI (n.s.). 


SHELL equivalve, inequilateral, somewhat rhomboidal, gibbous except upon 
the expanded posterior side; height and width subequal ; umbones gib- 
bous : beaks much elevated and incurved, pointed, falling from one-fourth 
to one-third the width within the anterior margin, which declines from 
the hinge-line at a very obtuse angle; hinge-line equalling somewhat 
more than half the width of the shell. 

The casts show a large triangular pit beneath the beak, and sometimes 
there is evidence of a thin dividing septum. There are no visible lateral 
teeth. The surface of the casts is usually smooth, or showing only a few 
strong lines of growth. In a single specimen preserving a portion of the 
shell, the surface is marked by fine close radiating striz. 

The height of the shell from beak to base measures in different speci- 
mens from two to two and a quarter inches, with a width almost precisely 
corresponding. The depth of the two valves is about one inch and five- 
eighths. Some smaller specimens, which may be of this species, have a length 
and breadth of half these measurements. 

Owing to pressure and other causes, the species exhibits great variation 
in form and proportions. Among the specimens are two with less elevated 
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and more approximate beaks, and less gibbous form, with a greater 
extension in front and greater width behind; which may prove specifically 
distinct. 

’ Formation and locality. In the limestone at Racine and Wauwatosa, 
Wisconsin, and at Bridgeport and another locality * (unknown) in Illinois. 


GENUS CYPRICARDITES (Conran). 


CYPRICARDITES? QUADRILATERA (n. s.). 


SHELL somewhat quadrilateral, the angulated umbonal slope dividing the 
valve into nearly equal areas. Valves inflated, height and depth nearly 
equal; beaks closely incurved and sharply angulated; the angulation 
gradually becoming obtuse, and continuing along the umbonal slope to 
the postero-basal margin. A cast of the right valve shows a conspicuous 
muscular prominence just anterior to the beak, with two strong lateral 
folds marking the cardinal line: the entire surface is marked by low 
concentric undulations. On each side and parallel with the umbonal slope 
there is an extremely narrow groove and fold, indicating radiating striz 
upon the surface of the shell. Just posterior to the beak there commences 
a distinct groove, with a slight ridge on the lower side, which continues 
about half way between the hinge-line and the umbonal angulation, but 
not parallel with either, and extending to the posterior margim of the 
shell. 
This species is angulated like many of the extreme forms of Myalina; 
but the strong muscular marking, with lateral hinge-teeth, prohibit its refe- 
rence to that genus. | 

Formation and locality. In limestone at Bridgeport, Illinois : Niagara 


group. 


Among the collections obtained from Wisconsin, there is a single shell 
which is not referable to any established genus, though well preserved in 
its general form and external characters. Although it would be very 
desirable to know more of its structure before giving a generic name, I 
shall nevertheless propose a designation. Its general form indicates that it 
belongs to the Cardiacea, and this is confirmed by all that can be learned 
of its structure. 


* Two specimens were received several years since from Prof. C. U. Sueparp, which 
were credited to Illinois, but the record of the particular locality had been lost. 
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GENUS PALAOCARDIA (n. g.). 
PALMOCARDIA CORDIFORMIS(n.s.). 


SHELL cordiform; valves obliquely subovate, ventricose ; umbones gibbous, 
with the beaks prominent, attenuate and incurved ; hinge-line very short, 
extending a little in advance of the beaks, and showing the margins 
separated. The anterior end gradually rounding into the basal margin. 

In the partial cast the posterior slope shows a ridge on each side rising just 
behind the beak, and in a line slightly divergent from the cardinal mar- 
gin, reaching about half way to the posterior extremity, where it 
becomes obsolete. 

THE surface is marked by fine close radiating strie. 

This species has the general form of some of the more gibbous forms of 
AMBONYCHIA, but the short hinge-line separates it from that genus, while 
the extreme prominence of the umbones and incurvation of the beaks give 
it the aspect of a true CARDIUM. 

The specimen was given to me by Dr. Day of Wauwatosa, who informed 
me that it was found in a quarry a little east of that village. 

Formation and locality. In limestone of the Niagara group, near Wau- 
watosa, Wisconsin ; in beds which are probably a little below those of 

Racine and Waukesha. 


GASTEROPODA. 


I have already described, from the limestones of Racine and Waukesha, 
the following species : 

Pleurotomaria halez, P. hoyz, P. tdia, and Murchisonia laphami.* 

The following species have been identified with known forms, or deter- 
mined as new : 


GENUS PLATYCERAS (Conran). 
PLATYCERAS NIAGARENSIS. 


Acroculia niagarensis : Haut, Pal. N. Y. Vol. ii, pa. 288, pl. 60, f. 3. 


Formation and locality. In the limestones of Racine and Waukesha, 
Wisconsin. 


*Report of Progress, Geol. Survey of Wisconsin, 1861, pp. 34, 35 and 386. 
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GENUS PLATYOSTOMA (Conran). 


PLATYOSTOMA NIAGARENSIS. 
Platyostoma niagarensis : Hatt, Pal. N. Y. Vol. ii, pa. 287, pl. 60, f. 1. 
Formation and locality. In the limestones of Racine and Waukesha, 
Wisconsin. 


GENUS STRAPAROLLUS (Montrort.) 
STRAPAROLLUS MOPSUS (n. s.). 


SHELL discoid ; whorls four or more, cylindrical, very gradually enlarging, 
the outer one sometimes a little flattened on the upper side for a part of 
its extent: suture line strongly marked; umbilicus very wide, and 
showing all the volutions. Spire depressed, rising little above the surface 
of the outer volution. The proportion of height and width is about as 
one to three. 

THE individuals measure from half an inch to seven-eighths of an inch in 
diameter. A specimen having the latter measurement is three-tenths of 
an inch in height. Some fragments of outer volutions indicate specimens 
of larger size. 

Specimens of this species, when compared with the figure of S. daphne 
(BILLINGS), have a very similar aspect on the lower side; but the elevation 
of the spire, as given in the description, is much too great for our species. 

Formation and locality. In the limestone of the Niagara group, at 
Racine and Waukesha, Wisconsin. 


GENUS CYCLONEMA (Haxt). 
CYCLONEMA? ELEVATA (n.s.). 


SHELL conical ; spire elevated, gradually tapering, embracing an angle of 
about 45 deg. Volutions rounded, ventricose, about five; gradually 
enlarging to the aperture, which has been nearly circular. 

The cast from which the species is described, possesses evidence of 
revolving strize, without indications of a central band. 

Height nine-tenths of an inch ; width six-tenths of an inch. 

Formation and locality. In limestone of the Niagara group, at Racine, 


Wisconsin. 


GENUS HOLOPEA (Haz). 
HOLOPEA HARMONIA? 


Holopea harmonia : Bruuines, New Species of Silurian Fossils, pa. 158, f. 142. 1862. 


There are several specimens in the collection, so nearly corresponding 
with the figure given by Mr. Briinas, that I must regard them as the 
38 
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same species. In a specimen of the same size as the figure cited, the middle 
of the last volution is subcarinate and flattened above. The spire is a little 
more elevated than the figure, and the last volutiona little more ventricose 
below. It may prove to be a distinct species. Another specimen of similar 
form does not possess the flattened band, while the lower side of the last 
volution is flattened. 

Formation and locality. In limestone of the Niagara group, at Racine 
Wisconsin. 


HOLOPEA GUELPHENSIS. 


Holopea guelphensis : Bituines, New Species of Silurian Fossils, p. 159, f. 148. 1862. 


Several fragments of a species, differing from any other in the collection, 
resemble the Canadian species ; but being all quite imperfect, no full com- 
parisons can be made. 

Formation and locality. In limestone of the Niagara group, at Racine, 
Wisconsin. 


GENUS PLEUROTOMARIA (Dz France). 
PLEUROTOMARIA PAUPER (n.s.)=° % 


SHELL small, depressed conical, the apicial angle being about 70 or 75 
deg.; volutions three or four, rounded and somewhat rapidly increasing 
in size from the apex : the aperture has been a little longer than wide. 
The specimens occur in the condition of casts, which preserve the evi- 

dence of a spiral band a little above the middle of the volution, and 

between this and the suture line there isa slightly elevated line or slender 
carina. 

The surface of the shell is unknown. 

Formation and locality. In the limestone of the Niagara group, at 

Racine, Wisconsin. 


PLEUROTOMARIA LABROSA, var. OCCIDENS. = 


Pleurotomaria labrosa : Hatt, Pal. N. Y. Vol. iii, pa. 339, pl. 66. 


SHELL somewhat rhomboidal-ovate : spire moderately elevated ; volutions 
about three, the last one rapidly expanding, subangular, and marked 
by a spiral band a little above the middle: upper side somewhat flattened ; 
lower side rounded, and in the last one becoming ventricose. 

SuRFACE marked by strong revolving and transverse strie. 

This species resembles in all important features the P. labrosa from the 

Lower Helderberg group. The specimens from Wisconsin are all smaller 

than those from New-York, and, in this respect only, show any constant 


differences. 
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The species differs from the P. balteata of PHILLIPS in the more 
angular form of the volutions, and the band distinctly marking the carina. 
This feature of the volution gives a different form of aperture; while the 
New-York species has a strong thickened columella, which is not shown in 
figures of the Huropean species. 

Formation and locality. In limestone of the Niagara group, at Racine, 
Wisconsin. 


PLEUROTOMARIA HALEI. 
Pleurotomaria halei : Ann. Rep. of Progress, Geol. Sur. of Wisconsin, 1861, p. 34. 


An examination of some specimens of this species in the collection show 
that the spiral band was expanded and extended into a prominent sharp 
carina or alation, having a width, on the last volution, of an eighth of an 
inch, and marked by strong transverse strie. 

This species has been found only at Racine, in Wisconsin. 


PLEUROTOMARIA AXION (an. s.). 


SHELL subconical, volutions about four, the apicial one minute, the first 
three volutions small, rounded and gradually expanding, while the last 
one becomes extremely ventricose and evenly rounded: suture line 
deeply impressed and more than half of the preceding volution exposed 
above it. The aperture has been subcircular and very large. 

SuRFACE marked by strong revolving striz, which are crossed by concen- 
tric striz of less strength, giving a cancellated structure. The middle of 
the volution is marked by a rather wide and little elevated band, upon 
which the striz have a slight retral curve. 

The surface characters are very similar to those of P. lucina of the 
Lower Helderberg and Hamilton groupsof New-York ; but the shell is more 
elevated and attenuate towards the apex, and the suture is more deeply 
marked. Its form is intermediate between the species just cited and 
P. lineata.* 

The species described is from a gutta percha cast from an impression in 
limestone. 

Formation and locality. In limestone of the age of the Niagara group, 
at Bridgeport, Illinois. | 


GENUS MURCHISONIA (Putturs) 
MURCHISONIA CONRADI (an. s.). 


SHELL turreted, somewhat rapidly ascending, consisting of about seven 
volutions which are distinctly carinated on the middle or scarcely above 
the middle. Above the carina the surface is slightly concave, and below 


ne See Fifteenth Report on the State Cabinet, plate 5, page 165. 
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the carina very slightly rounded; while the lower side of the last volution 

is regularly rounded and somewhat ventricose. 

The surface has been finely striated with irregular undulations, corre- 
sponding with the lines of growth where the striz have become crowded. 
The entire length of shell to the base of the last volution is one inch and 
nine-tenths, and the diameter near the base nine-tenths of an inch. 

This species is described from an impression in the limestone and a gutta 
percha cast from the same. It isa well marked species; differing from every 
other in these rocks in the sharply carinate volutions and elevated spire. 
In some characters it is allied to M. zantippe, BILLINGS, but the spire is 
more elevated: the length of that one, from the carina of the last volution 
to the apex of the figure, is the same as the length from the same point to 
the carina of the second volution above, in our specimen; while the dia- 
meters of the lower volutions in the two are about equal. 

Formation and locality. In limestone of the age of the Niagara group, 


at Racine, Wisconsin. 


MURCHISONIA 2 


sp. 


In apaper by Mr. Bruiines, already cited, he has described Murchisonia 
hercyna, a conical shell with flattened volutions and without a carina. 
Among the Wisconsin collections from Racine there isa single specimen of 
similar form, preserving about four or five volutions which are of precisely 
similar character, except that they are a little more rapidly expanding, and 
the two lower ones show a slight convexity of the upper part of the volu- 
tion. The cast of the interior has the volutions subangular above and below. 


GENUS TROCHONEMA (Satter). 
TROCHONEMA FATUA (n.s.). 


SprrRE elevated ; shell turritiform, consisting of about four or five volutions, 
which gradually increase to the last one which is moderately ventricose ; 
volutions biangular, leaving a flattened space upon the back about equal 
to the flattened space between the upper angle and the suture line; lower 
side of the last volution rounded ; aperture ovate-elongate. 

The specimens are casts of the interior, and in this condition are readily 
distinguished from any other species of similar form in these rocks. 

A gutta percha cast shows the surface to be finely striated: the flattened 
space on the back of the volution is margined on each side by a slender 
carina, and the striz between are apparently coarser than those above or 
below. The height of the specimens varies from less:than one inch, to one 
inch and seven -eighths. The transverse diameter of the last volution is 


about one inch. 
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This species has a more elevated spire than T. wmbzlicata of the Tren- 
ton limestone and, so far as can be determined, has had no umbilicus. 

Formation and locality. In limestone of the Niagara group, at Racine 
and Greenfield, Wisconsin. 


GENUS EUNEMA (Satter). 


EUNEMA? TRILINEATA. 


SHELL turreted : spire ascending, composed of four or five volutions which 
are moderately rounded and gradually increasing in size to the last one, 
which is somewhat ventricose. Surface of volutions marked by slender 
revolving lines or ridges, crossed by close concentric striz which in some 
places are elevated in bands or fascicles. 

The surface characters are remarkable for a shell in this geological 
position, and more nearly resemble those of the Devonian or Carbonife- 
rous fauna. 

Formation and locality. In limestone at Racine, Wisconsin. 


GENUS LOXONEMA. 
LOXONEMA? 2% 


sp. 
Compare Lozonema fitchi : Hatt, Pal. N. Y. Vol. iii, pa. 296, pl. 54, f. 9 and 11. 


A specimen preserving seven or eight volutions, has the form and pro- 
portions of the Lower Helderberg species. The impression does not furnish 
any external markings; and its relations to LOxoNEMA are inferred from the 


absence of a carina. 
Formation and locality. In limestone of the Niagara group, at Wauwa- 
tosa. From Dr. H. Day. 


GENUS SUBULITES (Conran). 
SUBULITES VENTRICOSA. 


Subulites ventricosa : Hau, Pal. N. Y. Vol. ii, pa. 347, pl. 83, f. 7. 


This species occurs at Wauwatosa; received from Dr. H. Day; and 
also at Bridgeport, Illinois, collection of T. J. HALE. 


GENUS BUCANIA (Hatt). 
BUCANIA ANGUSTATA. 


Bucania angustata : Hatt, Pal. N. Y. Vol. ii, pa. 349, pl. 84, f. 6. 


A specimen undistinguishable from the species occurring at Galt, 
Canada West, has been found at Racine in Wisconsin. 
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GENUS PORCELLIA (Leveitte). 
SUBGENUS TREMANOTUS (n.s.). 


Volutions apparently in the same plane; umbilicus on both sides; aper 
ture expanded: the dorsal line pierced by several oblong perforations. 


TREMANOTUS ALPHEUS (n. s.). 


SHELL subdiscoid, making several volutions, which are rotund, wider than 
deep, slightly embracing, rounded exteriorly, and very abruptly curving 
into the umbilicus. 

The specimen is a cast of the interior of the shell. and along the peri- 
phery presents a range of elongated oval prominences which have appa- 
rently been perforations in the shell, arranged at equal distances from each 
other. * 

The surface has been marked by coarse longitudinal striz or ribs, the 
traces of which are shown in the cast. 

This species bears some resemblance to Bucanza angustata, cited above, 
but differs in the more rotund volutions, and in the interrupted oblong 
nodes representing the perforations on the periphery, while that species is 
free from nodes or carina. From the subcarinate character of the specimen 
figured as B. angustata in the Geology of Canada, page 334, I am led to 
infer that it is rather identical with the species here described than with 
the typical forms of the species to which it has been referred. 

Formation and locality. From the Niagara limestone of Illinois. Prof. 
C. U. SHEPARD. 


CEPHALOPODA. 


GENUS PHRAGMOCERAS (Broperip). 
PHRAGMOCERAS NESTOR (n.s.). 


A fragment preserving the outer chamber and several of the septa, is 
_ventricose, broadly expanded in the dorso-ventral direction, and measuring 
from the extreme limits of the apertures, which are marginal, more than 
two and a half inches ; the length of the narrow constriction between them 
being one inch and a quarter. Both the dorsal and ventral apertures are 


marginal and expanded. 


*The only other explanation that can be given to these markings is that they are 
flattened, hollow nedes which have left these marks, and which originally*communi- 


cated with the interior of the shell. ° 
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The length of the outer chamber along the middle is an inch and three- 
fourths, and the dorso-ventral diameter in the middle of the length is two 
and a quarter inches. The septate portion has been abruptly arcuate, the 
length of the remaining part being four times as great on the outer as on 
the inner side of the curve. The greater and lesser diameters of the septa 
are about as seven to ten. The siphuncle is submarginal. 

The cast of the outer chamber is marked by what appears to be regular 


vascular impressions extending outwards from the first septum. 
7 


—S 


i 


S 


Fia. 8. Phragmoceras nestor. ( View of aperture.) 
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This species differs from the P. hector (BILLINGS) of the Guelph lime- 
stone of Canada, in being more narrowly elliptical in section, and much 
more expanded in the dorso-ventral direction at the aperture, as well as in 
the greater length and more extreme constriction of the intermediate por- 
tion of the aperture. | 

Formation and locality. In the limestone of the Niagara group, at 
Wauwatosa, Wisconsin. 


GENUS CYRTOCERAS (Go.tpFuss). 


CYRTOCERAS LUCILLUS (n.s.). 


SHELL arcuate, gradually expanding towards the aperture, section elliptical, 
a little narrower on the inner side of the curve; septa moderately con- 
vex, closely arranged; siphuncle small, submarginal on the outer side 
of the arch. 

SurFace marked by regular equal neatly defined annulations, which have 
a slight retral arch on the exterior curve, indicating a similar sinuosity 
in the margin of the aperture. The annulations are closely arranged: on 
the smaller parts of the shell, they are in the proportion of twenty in 
the space of an inch; while on the inner side of the curve they are more 
approximate, and on the outer side more distant. On the larger part of the 
shell, the annulations number five or six in the space occupied by seven in 
the smaller parts. 

Formation and locality. In limestone of the Niagara group near Wau- 
watosa, Wisconsin. 


CYRTOCERAS FOSTERI. 


Cyrtoceras fosterit : Haun, Report of Progress Geol. Sur. of Wisconsin, 1860-61, p. 41. 


This species is known to me only in the Niagara limestone near Chicago. 


CYRTOCERAS DARDANUS. 


Cyrtoceras dardanus : Report of Progress Geol. Survey of Wisconsin, 1860-1, p. 43. 


This species was originally described from fragments, which in all the 
specimens seen can be readily identified. Some other imperfect specimens 
which have come under my notice since the publication of the original 
description, have induced me to suppose that the fossil may belong more 
properly to the Genus GyrocrRas, The species occurs at Waukesha and 
Wauwatosa, Wisconsin. 
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GENUS ONCOCERAS (Hazz). 


ONCOCERAS ORCAS. 
Cyrtoceras orcas : Report of Progress Geol. Survey of Wisconsin, 1860-1, p. 42. 
This species should properly be referred to the Genus ONcocERAS, of 
which it is the only representative at present known to me in this forma- 
tion in Wisconsin, 


GENUS GOMPHOCERAS (Sowersy). 


GOMPHOCERAS SEPTORIS (n. s.) 
The outer chamber of a GOMPHOCERAS, including the first septum, shows 
a submarginal siphuncle, with broad subelliptical section. The lateral aper- 
ture extends to a point nearly half way from the apex to the first septum, 
and is continued in a narrow constriction nearly to the apex, where it is 
united with the larger aperture: the margin of this is contracted into 
tubular folds, so narrow as to present the appearance of three small 
rounded lateral apertures, with a similar one on the dorsal side. 
This peculiarity of the aperture is sufficient for specific determination, 
when compared with any species known to me. 
9 


Fie. 9. G omphoceras septoris ( Lateral view of the outer chamber). 
Fig. 10. (Showing the form of the aperture). 


Formation and locality. In limestone of the Niagara group, at Wau- 
watosa, Wisconsin. Dr. H. Day. 


GOMPHOCERAS SCRINIUM ( n.s.). 

A specimen consisting of the outer chamber and first septum, is of 
moderate size, transversely subcircular, with a very slight angularity on 
the ventral side. Outer chamber rapidly contracting from near the last 
septum to the aperture, giving it a somewhat conical form, the length 
being less than the transverse diameter of the septum. Aperture trilobed, 
the ventral opening small; dorsal opening moderately large and subtrian- 
gular: the proportions of the transverse and axial diameters. are as three to 
four. Septa moderately deep, with a very regular convexity. Siphuncle 
situated at one-third the distance from the ventral margin to the centre. 

Surface marked only by irregular lines of growth. 

Formation and locality. In limestone of the Niagara group, from Illi- 


nois ; the particular locality unknown. 
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GENUS ORTHOCERAS (Breyy). 
ORTHOCERAS ANNULATUM. 


Orthoceras annulatum : Sowrersy, M. C. Tab. 183, 1818. 


Orthoceratites undulatus : Hisinger, Anteckn. V. Tab. IV, f.6. Vet. Akad. Hand- 
lingar, Table vii, f. 8. 


ne : Lethea Suecica, p. 28, Tab. X,f. 2. 1827. 
Orthoceras annulatum : Murcuison, Silurian system and Siluria. 
Orthoceras undulatum : Pal. New-York, Vol. ii, pa. 298, pl. ux1v and Lxv. 


This species is of common occurrence in the shales of the Niagara group 
in New-York. It is found in the lower beds exposed at Waukesha and near 
Wauwatosa in Wisconsin. The specimens are casts, usually preserving 
only the marks of the strong annulations, which vary considerably in their 
sharpness and degree of elevation; but there is no evidence of specific dis- 
tinction among the forms of this character. The fine undulating transverse 
strie are preserved in the impressions of the exterior surface, associated 
with the casts. 


ORTHOCERAS COLUMNARE. & 


Orthoceras columnare : Haut, Report of Progress Geol. Survey of Wisconsin, 1859 
(Feb. 1860). 


Compare O. canaliculatum : SowrErsy, Sil. System, T. 138, f. 26. 


The species described by me from Wisconsin is elongate cylindrical, 
very gradually tapering. The siphuncle is central, of medium size, and not 
expanded between the septa. The septa are distant about one half the 
diameter. 

The surface is longitudinally fluted by low ridges which are about one- 
sixth of an inch distant from each other. This feature is of course variable 
upon specimens of different size. The intermediate striz are not preserved 
in the casts, in which condition the species is usually found. 

In the typical specimens, the septa are very distant, and in this respect 
it 1s conspicuously different from the following species. This character may 
be subject to some variation. 

This species occurs in strata below the Racine and Waukesha beds 
proper, and in the same horizon with O. annulatum. 
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NOTICE. 


The determination of the relations of the Leclaire, Racine and Chicago 
limestones to the Niagara group, as well as the comparison and determina- 
tion of the greater part of the species described in the preceding pages, 
together with others not here included, were made between 1861 and 1863, 
anticipating their publication in the second volume of the Geology of 
Wisconsin. Up to the present time, no legislative action has been taken to 
secure the printing of that volume, and I have therefore thought it desis 
rable to publish the results of these investigations in the present form. 

Many of the species have been derived from a private collection made 
at Racine and vicinity by Mr. T. J. Haus, and were obtained from him. 
Several interesting specimens, duly credited, were given to me by Dr. H. 
Day of Wauwatosa, and some others were sent to me some years since by 
I. A. LAPHAM, Hsq., of Milwaukie. A few specimens from Illinois were 
obtained from Prof. C. U. SHEPARD. 

The continuation of the observation on the CEPHALOPODA, and those 
upon the Bracutopopa. etc., will appear in the Highteenth Report upon 
the State Cabinet in the regular order of its publication 

JANUARY, 1865, 


The printing of this paper was suspended at this point in January 1865, 
in the expectation of resuming it within a few weeks ; but it was not reached 
in the printing of the Report for that year, and was again continued in the 
list of papers for the Nineteenth Report, but still was not reached in the 
course of printing, and now appears in the Twentieth Report. In the mean 
time, it has seemed to me desirable to procure illustrations of some of the 
species described, and the accompanying plates contain figures of the 
greater part of them. A few others, which I have deemed it important to 
illustrate, may appear in a subsequent Report. 
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ORTHOCERAS MEDULLARE. 
PLATE 20 (11), FIGS. 1 & 2. 
Orthoceras medullare: Haut, Report of Progress Geol. Survey Wisconsin, 1859 
(Pub. Feb. 1860). 

SHELL cylindrical, often a little compressed, gradually, and in some speci- 
mens more rapidly tapering. The septa are distant nearly half 
the diameter, but are subject to considerable variation in the same indi- 
vidual, so that nearly three chambers are sometimes included in a length 
equal to the diameter. The siphuncle is large and slightly expanded 
between the septa. 

The surface is marked by strong sharp subequal longitudinal strie, 
which are cancellated by fine transverse striz. The longitudinal strize are 
often alternated by finer sharp striz in the same direction. Surface of the 
east smooth, and by this character it is distinguished from the casts of 
O. columnare and O. angulatum. 

Geological formation and locality——In limestone of the Niagara group 
at Waukesha and Wauwatosa, Wisconsin. 


ORTHOCERAS ANGULATUM. 
PLATE 19 (10), FIGS. 10 & 11. 


Orthoceras angulatum : WAHLENBERG, Nova Acta, p. 90. 

ie a Hisincer, Lethea Suecica, T. X, fig. 1. 

e virgatum : SowERBY, Sil. System, T. IX, fig. 4. 

ne virgatum? Pal. N. Y., Vol. ii, page 291, Pl. lxiii, fig. 2 and 3. 
Compare O. canaliculatum : SowERBy, Sil. System, T. 13, fig. 26. 

Specimens from Wisconsin are apparently identical with those of New- 
York referred as above ; the former being casts of the interior, while the 
latter are preserved in a soft calcareous shale, and have the surface mark- 
ings more or less obscured. 

The septa are distant about one fourth the diameter of the shell. the 
siphuncle is central or subcentral, with scarcely an apparent expansion 
between the septa. 

The longitudinal ridges are angular, and about one line distant when the 
shell is an inch in diameter. The finer surface striz are but imperfectly 
preserved on the cast, and it is only in the impressions of the exterior that 
these markings become conspicuous. : 

This is probably the species described by Mr. M‘CHESNEY, in a paper 
published in 1861, under the names O. scammonzi, O. hoyi, O. lineolatum, 
O. irregulare, O. woodworthi. The last one figured in a fragment less 
than an inch in length. A gutta percha cast sent by Prof. WINCHELL 
under the name O. scammoni, corresponds very well with specimens referred 
by me to O. anguiatum. Should the species prove distinct from the 
Kuropean one, we may select a name from among those above cited. The 
comparison of a considerable collection of specimens from Bridgeport and 
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the various localities in Wisconsin has not convinced me that we have so 
large a number of species of a character so similar as those above cited. 

Formation and locality.—In limestone of Niagara age at Racine, Wis- 
consin, and Bridgeport, Illinois. 


ORTHOCERAS CREBESCENS, (n.s.). 
PLATE 19 (10), FIGS. 1, 2& 8. 


SHELL large, rapidly tapering; transverse section circular; septa deeply 
concave, four and a half of the intervals being equal to the diameter of 
the shell. Siphuncle moderately large, central or subcentral, strongly 
constricted at its junction with the septa, and expanded between. Surface 
of cast (the usual condition in which the specimens are found), obscurely 
marked by longitudinal ridges in the most perfectly preserved indivi- 
duals, their distance varying from a sixteenth to an eighth of an inch; 
but these are usually so inconspicuous as not to be observed. 

In one specimen, preserving a portion of the outer chamber (fig. 1), the 
septa become much crowded in the the upper part; but whether this is a 
constant feature, or only exceptional, cannot be determined. In specimen 
fig. 2, the septa are oblique to the axis of the shell, caused by the excen- 
tricity of the siphuncle. 

This species is easily distinguished from the others with which it is 
associated, by its large size, rapidly increasing diameter, circular section 
and large siphuncle. The exterior surface characters have not been 
determined. ; 

Geological formation and locality.—In limestones of the Niagara group, 
Racine. Wisconsin. 


ORTHOCERAS ALIENUM (n.s.). 
PLATE 20, A., FIG. 5. 


SHELL cylindrical, very gradually tapering, a broad constriction of the 
outer chamber a little below the aperture; septa deeply concave, about 
four or five in the diameter of the outer one measured : the length of 
the outer chamber equal at least to twice the diameter of the shell.. 
Siphuncle central, moderate in size, scarcely constricted at the junction 
of the septa. Surface of the cast smooth ; exterior surface unknown. 
This species is only known in the form of casts of the interior, and is 

distinguished from the others described by its very gradual enlargement 

towards the aperture, below which it is broadly constricted. The shell 
tapers at the rate of a line in an inch of the length. The siphuncle 
is a cylindrical tube, which is scarcely constricted at the junction 
of the septa, and has a diameter of five-sixteenths of an inch where 
the shell is one inch and three-eighths in diameter. 

Formation and locality—In the limestone of the Niagara group at 

Racine, Wisconsin. 
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ORTHOCERAS ABNORME (n.s.).* 
PLATE 18 (9), FIG. 10. 


SHELL large, gently curving and rapidly expanding from the apex : trans- 
verse Section circular; septa distant, the space of three measured on 
the convex side nearly equal to the diameter of the outer margin of the 
larger one measured, their distance gradually increasing with the diame- 
ter of the shell. Siphuncle central or subcentral, very large, its diame- 
ter nearly equalling one-half the diameter of the shell, gently constricted 
at its junction with the septa. 

The siphuncle is partially occupied by a central core, or a replacement 
of organic deposition, with radiating ramifications which reach the outer 
walls of the siphon, and are connected with the filling between the septa. 
Surface characters, form of outer chamber and aperture unknown. 

The peculiar features of this species are the curving form, giving some- 
what the aspect of Cyrtoceras with the character of septa and siphuncle of 
Orthoceras. The distant septa and extremely large siphuncle, with the 
partial filling observed in numerous specimens, are distinguishing features. 
It is a large rapidly expanding form, the specimen figured measuring 
about five inches in length with the outer chamber preserved, having a 
diameter of two inches and three-tenths, the greatest curvature being in 
the lower part. 

Other fragments, identified with this species, show the same curvature as 
the one figured; while as they increase in size towards the outer chamber, 
the curvature diminishes, and the extreme portion is probably quite straight. 

The organic deposition in the centre of the siphuncle has the aspect of a 
shrunken flexible or sub-elastic tube, with slender tubular ramifications 
which extend to the exterior walls, and appear as if they might have com- 
municated to the chamber without, since the slender rami are now continu- 
ous with the matter filling these chambers. 

This central deposition of matter, with radiating rami, presents 
characters identical with those on which the Genus ACTINOCERAS of 
BRonN was founded. I have heretofore indicated their irregularity and 
want of symmetry as an argument against their organic structure. M. 
BARRANDE regards these features as due to an organic deposition within 
the siphuncle. Such an origin would account for their generally charac- 
teristic features and their absence of structure, which would certainly be 
indicated in some specimens, had the parts been at all shelly in texture. 
At least one other species in the same formation preserves a similar feature 
in the siphuncle. 

Formation and locality.—In limestone of Niagara age, at Racine, 
Wisconsin. 
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ORTHOCERAS NIAGARENSE (n.s.). 
PLATE 20-(11), FIG. 3. 


SHELL elongate, gradually tapering; section broadly elliptical; septa 
deeply concave, depth of chamber about five lines where the diameter 
is one and a half inches; siphuncle excentric. Surface annulated by low 
rounded undulations which are from one to two lines distant, according 
to the size of the shell ; intermediate spaces regularly concave. In the 
larger parts of the shell there are about three annulations to each cham- 
ber. The finer surface markings unknown. 

This species in its young state is rather slender and very gently taper- 
ing, and, though attaining a pretty large size, is not as robust as most of 
the associated forms. It bears considerable resemblance to the Niagara 
shale species which I have referred with doubt to the O. zmbricatum, 
WAXUL.; but the annulations are not so sharply elevated, and the septa are 
comparatively more distant. The section, in all the specimens examined, is 
elliptical. It is possible that this may be the species described by Mr. 
BILLINGS under the name O. oberon, the principal difference being in our 
specimens the prevailing elliptical form of the tube. 

The specimen figured is about nine inches in length, and is represented 
of the natural size. 

Formation and locality. In limestone of the age of the Niagara group, 
at Waukesha and Pewaukee, Wisconsin. 


GENUS CYRTOCERAS* (Gotpruss). 


CYRTOCERAS BREVICORNE (m.'87)! 
PLATE 45. 6), FIGS. 8 & 9. 


SHELL small, gently curving and very rapidly expanding from the apex, 
the diameter of the outer chamber nearly equalling one half of the 
entire length of the shell; septa somewhat closely arranged, curving 
upward on the dorsum, moderately concave, the four outer ones measur- 
ing five-eighths of an inch on the back and less than half an inch on the 
ventral side. Siphuncle small, and lying close to the dorsal margin. 
Surface of shell unknown. 

This species is the most rapidly expanding form of any yet discovered 
in these rocks, and may be easily distinguished by this feature alone. The 
specimen figured retains a single chamber besides the outer one, the 
remaining portions being restored from the impression in the adhering stone. 
Another fragment retains the chamber of habitation, and six of the septa 
below. The fossil is associated with a smaller species of Cyrtoceras (C. 


*See page 45 of the original paper, page 349 of this Report, where species of this genus 
are described. The delay in the final printing of the Report has given opportunity for 
further investigation among the eollections and other species of this, and other genera 
have been determined. 
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pusillum), and a Trochoceras; and is not an abundant form, so far as 
known. 

Formation and locality.—In limestone of the age of the Niagara group, 
at Racine, Wisconsin. 


CYRTOCERAS PUSILLUM (n.s.). 


SHELL small, slender, making half a volution, somewhat rapidly 
expanding near the aperture; section broadly elliptical; the length of 
the chamber of habitation, as preserved, about equal to once and a half 
its lesser diameter. Septa moderately concave, arching forward on the 
back so as to give a depth once and a half as great as on the sides. 
Siphuncle dorsal. Surface unknown. 

Formation and locality. In limestone of the age of the Niagara group, 
at Racine, Wisconsin. 


CYRTOCERAS LATERALE (n.s.). 
PLATE 18 (9), FIGS. 4-6. 


SHELL rather above the medium size, very gently curving, and the sides 
abruptly expanding above the middle, the ventral line being nearly 
straight, dorsal line more strongly arcuate : shell more rapidly expand- 
ing transversely than in the opposite direction, giving to the middle of 
the shell a broad and somewhat flattened appearance. The outer chamber 
gently converges again above the last septum, and is broadly constricted 
below the aperture, where it is nearly straight for a short distance. 
Section transversely oval, and a little flattened on the ventral border 
in the middle portion of the shell, while in the lower or smaller part it 
is circular. Septa distant about one-sixth the transverse diameter of the 
shell, moderately concave, their margins directed slightly upwards on 
the lateral portions of the shell, giving a broad shallow sinus on the 
dorsal and ventral sides. Siphuncle small, situated near the dorsal mar- 
gin. Surface of the shell marked by obscure longitudinal ridges, distant 
from each other from a sixteenth to a tenth of an inch in different indi- 
viduals and on different parts of the shell. The impressions of these 
ridges are distinctly seen on well-preserved casts of the interior. 

This species is readily distinguished from the others of the genus asso- 
ciated with it, by the slight curvature and the greater transeverse diameter ; 
the relative diameters of the specimen figured, in its larger parts, being as 
four to five. The relative distance of the septa may vary somewhat in 
different individuals, judging from other specimens before me, but not 
materially affecting characteristic features of the species. The outer two 
septa, next the chamber of habitation, are often crowded close together. 

Geological formation and locality. In the limestones of Niagara age, 
at Racine, Wisconsin. 
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CYRTOCERAS RIGIDUM. 
PLATE 16 (7), FIGS. 8-5. 


SHELL small, consisting of about one volution, gradually expanding to a 
diameter of three-fourths of an inch with a height of two inches. Septa 
unknown; outer chamber deep. Siphuncle apparently dorsal. Surface of 
cast marked by strong obliquely transverse annulations which become 
gradually stronger from the concave side, and are gently curved back- 
ward on the middle of the dorsum. Spaces between the annulations 
concave, without any evidence of intermediate smaller ridges. Hxterior 
surface unknown, the specimen being a cast of the interior. 

The figures referred to are the dorsal and lateral views of a fragment, 
with a transverse section. The accompanying outline figure shows the 
form of the entire cast of the interior, as nearly as can be given with 
materials in my possession. 


Formation and locality. In limestone of the age of the Niagara group, 
at Bridgeport, Illinois. 


CYRTOCERAS (Puracmocrras ?) AMPLICORNE (n.s.).=" 


PLATE 17 (8), FIGS. 6 & 7. nerres 


(Figures one-third less than natural size). 


SHELL large, strongly curved, making an entire volution, rapidly expand- 
ing toward the outer chamber, which is less arcuate than the septate 
portions of the shell; transverse section broadly elliptical, becoming a 
little flattened on the sides towards the outer chamber. 

SEpTA rather deeply concave and comparatively distant; three of them, 
measured on the dorsum, being nearly equal to the diameter of the 


outer part of the largest one measured. The dorsal margins of the septa: 


_ are advanced so that a direct transverse section would cut the ventral 
margin of the next preceding one. 

SIPHUNCLE small, central or subcentral. Entire form of aperture unknown. 

Surface finely striated, with the strize curving backwards to the dorsum. 


‘T} 
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This is one of the most robust species of the genus known in our rocks, 
and, were the outer chamber entire, would measure full seven and a half 
inches in height, with a transverse measurement of more than five and a 
half inches. The dorso-ventral diameter of the base of the chamber of 
habitation is two inches and eight-tenths, with a transverse diameter at the 
same point of two inches and three-tenths. It is likewise remarkable for 
its great curvature and central siphuncle. 

The flattening of the sides gives the shell in some respects the aspect of 
Phragmoceras ; but the curvature is so broad and regular, and the outer 
chamber so extended and gradually expanding, that it presents an aspect 
more like Cyrtoceras. 

Formation and locality. In limestone of the Niagara age, at Waukesha, 
Wisconsin. 


GENUS TROCHOCERAS (Barranpe, Hatt). 


TROCHOCERAS DESPLAINENSE. 
PLATE 16 (7), FIGS. 8,9 & 10. 
Trochoceras desplainensis: M‘Cursney, New Paleozoic Fossils, page 68. 1860. 


SHELL dextral, trochiform, making a little more than two volutions, the 
apex rising to about the same plane with the top of the adjacent 
volution, gradually expanding, and the other chamber continued in a 
more nearly direct line. Section of the volutions essentially circular ; 
siphuncle small, central. The three outer septa measure on the dorsum 
seven-eighths of an inch. Surface marked by strong oblique angular 
ridges which are curved backward on the dorsum, gradually increasing 
in distance, and finally there is a considerable space below the aperture 
marked only by lines of growth. The intervals between the annulations 
are regularly concave. 

I have identified this form with T. desplaznense, M‘C.; having before 
me a cast of the specimen described and figured by that author, in which 
about two volutions can be distinguished. The original of the cast had 
apparently been a little flattened from pressure ; and I have a specimen, 
not figured, presenting a similar aspect. Another specimen, having its 
natural proportions preserved, is more rotund. It does not appear that 
there have ever been much more than two volutions in the full grown 
shell, and the section is essentially circular, though the lateral diameter 
may be a little greater when the dorso-ventral diameter is measured to the 
bottom of the depression between the annulations, but not otherwise. The 
differences indicated in the distance of the septa does not seem to be 
important. 

This species bears considerable resemblance to Tvrochoceras trochoides of 
BARRANDE, Plate 29, figs. 16-21. 

Formation and locality. In limestone of the age of the Niagara group, 
Racine, Wisconsin. 
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See 
PLATE #=% FIG.1. 2 
T rochoceras costatum : Haut, Geol. Report of Wisconsin, pvblished Feb. 1861. 


SHELL depressed trochiform, sinistral, greatest diameter about two and 
a quarter inches ; spire depressed convex; volutions about one and a 
half to two*, gradually expanding from the apex; section subcircular ; 
umbilicus broad and shallow. Siphuncle undetermined. | 

SuRFACE marked by strong sharply elevated annulations, which increase 
in distance very regularly with the growth of the shell, gradually dimi- 
nishing on the last volution and becoming more or less obsolete, or 
appearing as gentle undefined elevations towards the aperture. Near 
the apex of the shell there are about twelve of these annulations in th 
space of half an inch, and on the outer volution opposite the same point 
there are barely six in the same space. 

This species is a little less in size than the 7. desplaznense ; the annala- 
tions are more numerous and more sharply elevated, not increasing in size 
on the outer volution beyond the point opposite the apex of the shell. 
Taking a single volution from near the apex, there are nearly twice as 
many as in the species cited. The sinistral direction of the volutions is, 
however, a conspicuously distinguishing feature.t - 

The species was originally described from imperfect material, and the 
figure given is from a guttapercha cast in a well preserved impression of 
the exterior of the lower or umbilical side of the shell. 

This species may be compared with 7. pulchrum of BARRANDE, plate 
17, figs. 8-16, but is more finely costate. 

Formation and localaty. In limestone of the age of the Niagara group, 
at Racine and near Milwaukee, Wisconsin. 


TROCHOCERAS NOTUM (n.s.). 
PLATE 16 (7), FIGS. 1 & 2. 


THE entire shell unknown : a fragment of the outer volution shows it to 
have been strongly annulated, with the annulations bending backward 
on the dorsal side. The transverse diameter is greater than the dorso- 
ventral diameter, and the direction of the volutions kas been dextral. 
The siphuncle is sub-central and small. 

It is distinguished from 7. costatum by the dorsal-ventral compression 
of the volutions, and by the dextral direction of the spire. The volutions 
have been in contact, and their number, though unknown, is probably 
about two. 

It differs from T. displatnense in the dorso-ventral compression of the 
volutions, and less conspicuous and more closely arranged annulations. 

Formation and locality. In limestone of the age of the Niagara group, 
at Bridgeport, Illinois. 


* Originally stated as three or four by mistake. { See note on next page. 
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TROCHOCERAS (GyrocEeras) BANNISTERI. 
a : WO xn. 
PLATE 20A,FIG.2. /#ene io no beech YEG 


Gyroceras bannisteri [?] : Wincuett and Maroy, Memoirs of the Boston Society of 
Natural History, vol. 1, page 102. 

SHELL consisting of about one and a half volutions, which increase in size 
somewhat rapidly : spire gently ascending; umbilicus broad and com- 
paratively deep, the lateral diameter of the volutions being greater than 
the dorso-ventral diameter. Surface marked by low subangular annula- 
tions, which, turning gently backwards on the sides of the shell, are more 
abruptly bent into a shallow sinus on the dorsum. These annulations 
apparently become obsolete towards the aperture: on the other parts of 
the shell, there are about six or seven in a space equal to the dorso- 
ventral diameter. 

This species differs from either of the species described; in its more 
rapid enlargement from the apex, and in the finer annulations. 

These observations are made upon a cast in gutta-percha, sent to me by 
Prof. WINCHELL under the name of Gyroceras bannisterz. The cast has 
the appearance of a very pretty species of Trochoceras, of more delicate 
proportions than those described in this paper. 

Formation and docality. In limestone of the age of the Niagara group, 
at Bridgeport, Illinois. 


Norr.—Since it sometimes happens that the Thochoceras desplainense is 
quite flat upon the upper side, or that the inner volutions are a little 
depressed below the outer one, it might perhaps be suspected that the 
T. costatum, of which the umbilical side is represented in the figure, is 
an exaggerated condition of the former species, with the inner volution still 
more depressed. This, however, is not true, for the volutions are clearly 
sinistral, and as represented are in their natural relations. It is per- 
haps the first American species of this character that has been recognized, 
but M. BARRANDE distinctly describes the two forms, and has figured 
several species with sinistral spires. In his generic description, he says 
‘‘ the shell consists of several turns of the spire or of a single volution, 
‘‘more or less complete, but exhibiting almost always a marked defect of 
‘‘symmetry. The enrolment is sometimes dextral and sometimes sinistral 
‘according to the species, but the dextral forms greatly predominate. 
“In Troch. asperum we find both modes, varying in individuals, and it is 
‘‘the same in T'roch. sandbergeri.”’ 


[Assem. No. 239. | AG 
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GENUS LITUITES (Brevy). 


LITUITES MARSHII (n.s). 
TIGA) NG (7) 5 PIES. OSs 7 


SHELL of medium size, consisting of three or more closely enrolled volu- 
tions, which increase in size very gradually from the apex : section 
circular or subcircular ; slightly flattened on the dorsum, and marked on 
the sides by sharp, strong, oblique annulations with regularly concave 
spaces between. These ridges, rising on the ventral margin, are directed 
obliquely baekward as they cross the sides of the volutions, reaching the 
centre of the dorsum at a point opposite the origin of the second pre- 
ceding one, having their greatest elevation on the sides of the shell, and 
making a somewhat abrupt retral curve, become nearly obsolete 
on the dorsum. Septa moderately distant, deeply and regularly concave ; 
the chambers regularly increasing in depth with the diameter of the 
shell. The space of three chambers, measured on the side of the shell, 
are equal to the dorso-ventral diameter of the volution. The dorsal 
margins of the septa are directed forward, giving a broad retral curva- 
ture on the sides of the volution. Siphuncle small, subcentral. 

SuRFACE of shell and form of aperture unknown. 

This beautiful species is readily distinguished by its slender volutions, 
and the strong oblique ridges, which in the outer part of the shell are a little 
more distant than the septa, while on the inner volutions they are nearer 
to each other, the increase in the distance of the annulations being a little ~ 
more rapid than that of the septa. Owing to the retral curving of the 
annulations, and the advancing curvature of the septa, the ridges are cut 
by the latter near the dorso-lateral angle of the volution, throughout the 
greater part of the extent of the shell. The specimen preserves a little 
more that two volutions, and we have no portion of the chamber of habi- 
tation : inferring from the prevailing characters of similar forms of 
this genus, there has probably been nearly or quite another volution at 
the apex, which is not preserved. 


Formation and locality. In limestone of the Niagara group, at Kan- 
kakee, Illinois. 


The specific name is offered as a compliment to Prof. O. C. Marsu, of 
New-Haven, whose early labors in paleontological investigation evince 
the spirit and dispositions of a gentleman, and an earnest student in 
science. 
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NAUTILUS OCCIDENTALIS. 


Cyrtoceras gigantewm: M‘Cuusney, Descriptions of NewPaleozoic Fossils, p. 67. 
Jan. 1860. 

Lituites occidentalis: Hatt, Report of Progress, Geol. Survey of Wisconsin for 1859, 
published Feb. 1860. 

Lituites cancellatum : M‘C. Loe. cit. p. 96, 1861. 


SHELL very large, subdiscoidal. Volutions two or more, rapidly expand- 
ing, contiguous, the outer portion of the last volution becoming free and 
extending in a nearly straight line, while the earlier portions are com- 
pressed on the ventral side by the dorsum of the preceding volution. 
Septa distant. Section elliptical. Siphuncle small, subcentral, 

SurFraceE marked by regular equal fillet-like striz or ridges, which are 
curved backwards on the dorsum; and in more perfect individuals, these 
are cancellated by finer longitudinal or revolving strize. 

This species sometimes measures twelve inches in the greatest diameter 
of the disc. 

This fossil was published by me, under the name occzdentalzs, in 1860. 
The name giganteum, given by M‘CursneEy, being preoccupied, the name 
cancellatum was given a year later (1861) by that author. It appears to me 
that these forms are not true LITUITES, and that they should be referred 
to the Genus NauriLus ; therefore since there is already a Nautilus 
giganteus, the name occidentalis has precedence of cancellatus. 


Formation and locality. In limestone of Niagara age, near Milwaukee, 
Wisconsin, and at Joliet, Illinois. 


NAUTILUS CAPAX. 


Lituites capax : Haut, Report of Progress, Geol. Survey of Wisconsin, 1859. Pub. 
1860. 


This species differs from V. occzdentale in its more rotund form, the 
section of the outer volution being very broadly elliptical or nearly circu- 
lar, and showing rapid expansion towards the aperture. 

The materials possessed by me are fragmentary, but sufficient to leave 
no doubt of specific distinction between it and the preceding species. 

Formation and locality. In limestone of Niagara age, at Waukesha and 
Racine, Wisconsin. 


PHRAGMOCERAS NESTOR. 


Page 48, original paper ; p. 338 of present Report. 


This species should be compared with P. ventricosum and P. arcuatum, 
Murcuison, Silurian System and Siluria. 
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GASTEROPODA. 


GENUS PLEUROTOMARIA. 


PLEUROTOMARIA HOYT. 
PLATE 15 (6), FIG. 10. 
Pleurotomaria hoyi : Hatt, Geol. Survey of Wisconsin; Report of progress, p. 35, 
1861. 

SHELL broadly depressed-conical, the spire moderately elevated, consisting 
of about four volutions which are gradually enlarged from the apex, the 
last one becoming shghtly ventricose toward the aperture. Volutions 
flattened upon the upper side, and the entire height of each one showing 
above the other ; periphery somewhat flattened, with a depressed band 
truncating the upper angle. Lower side of volutions flattened, except 
the outer half of the last one, which is rounded toward the aperture, and 
abrubtly descending into the wide umbilicus. 

SuRFACE finely striated on the lower side of the volution, with a deep 
retral curve on the band, where the striz are somewhat fasciculate. The 
periphery of the cast is sometimes marked by three or four strong but 
obscure strize below, and parallel to the revolving band. 

This species resembles P. umbzlzcata of the Trenton limestone, but the 
volutions are more elevated above each other, and the upper surface is 
wide and flat. 

Formation and locality. Limestone of the Niagara group, at Racine, 
Wisconsin. 


PLEUROTOMARIA OCCIDENS (n.s.). 
PLATE 15 (6), FIGS. 11 & 12. 


Pleurotomaria labrosa, var. occidens : page 348 = p. 89 original paper. 

A further study of the specimens of this species has shown the necessity 
of an entire separation of this form from the P. labrosa of the Lower 
Uelderberg group. In some larger specimens the vertical height of the 
outer volution is shown to be much less than in P. labrosa, while the 
columellar lip has never been so much thickened. 


PLEUROTOMARIA HALETI. 
PLATE 15 (6), FIGS. 13 & 14. 
Pleurotomaria halei : Haut, Report of Progress Geol. Survey of Wisconsin, p. 34, 1861. 
SHELL suborbicular, the spire moderately ascending, the height equal to a 
little more than two-thirds the greatest diameter, consisting of three or | 
four volutions which are rounded on the top, and expanding somewhat 
rapidly in size; the last one quite ventricose, and in the cast is sub- 
angular on the periphery: the under side of the last volution is rounded 
from the edge into the rather large umbilicus. 
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THE surface, as preserved in a mould of the exterior in the stone, is 
marked on the upper side of the volution by ten or twelve moderately 
strong revolving ridges, which are smaller and more closely arranged 
toward the suture (where there is a slightly depressed or flattened space). 
These are crossed by numerous less strong, closely arranged transverse 
striz, which bend backwards from the suture, and have a strong retral 
curve on the narrow concave band of periphery. 

SurFACcE characters of under side undetermined. 

This species is so entirely distinct in its form and surface characters 
from any other species yet known in our Silnrian rocks, that it can be 
readily distinguished. It is more nearly allied with forms such as P. duczna 
of the Upper Helderberg and Hamilton groups of New-York. 

Formatian and locality. In limestone of the age of the Nigara group 
of New-York, at Racine, Wisconsin and Bridgeport, Illinois. 


PLEUROTOMARTIA IDIA (n.s.). 


PLATE 15 (6), FIGS. 15 & 16. 

Pleurotomaria idia : Haut, Geol. Survey of Wisconsin, Report of Progress, p. 35, 1861. 

SHELL depressed orbicular, moderately convex above, and broadly umbi- 
licate beneath, with four volutions which are moderately convex above, 
and gradually increase in size from the apex, the outer half of the last 
one being more ventricose and regularly rounded on the periphery, and 
curving into the broad umbilicus ; aperture, or section of volution near 
it, broadly ovate. 

SuRFACE characters unknown. 

This species differs from the last in being less elevated, in its more 
gradually increasing volutions, broader umbilicus and absence of angularity 
on the periphery. 

Formation and locality. In limestone of the age of the Niagara group, 
at Racine, Wisconsin. 
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TROCHONEMA PAUPER. 


PLATE 16 (6), FIGS. 5,6 & 9. 


{tt —~  Pleurotomaria pauper, page 804 (39). 


The matrix of a specimen of this species, subsequently discovered in the 
collection, gives a cast of the exterior form and markings of the shell as 
represented in figures 5 and 6 of pl. 15. The following een will 
more nearly express the characters of the species. 

SHELL small, obtusely conical, the apicial angle from 70 to 80 degrees. 
Volutions three, four or more, rapidly increasing in size from the apex, 
rounded above and on the sides, a little flattened on the top below the 
suture line, the last one subangular below ; suture distinct, not channelled. 
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Aperture rounded or slightly elongated, and scarcely sub-angular above 
on the inner side. Umbilical cavity rather large, marked by three or 
four revolving bands. 

SURFACE strongly striated; the upper part of each volution marked by 
five or six revolving cariniform striz above the stronger carina upon 
the angle of the outer volution. These are crossed by fine lines of growth, 
which are not always preserved in the fossil. 


Owing to the thickness of the shell, the internal casts do not often 
preserve more than three or four bands indicating the exterior strie, and 
the apicial angle is usually less than.that of the exterior shell. 

This species has been identified by Prof. WINCHELL as Pleuwrotomarza 
halec; and two specimens, communicated by him under this name, are in 
all respects identical with the species described by me under the name 
Pleurotomaria pauper, from which genus it must be separated on account 
of the exterior character of the shell which has since been discovered. 

Formation and locality. In limestone of the age of the Niagara group, 
at Racine, Wisconsin, and Bridgeport, Illinois. 


MURCHISONIA LAPHAMI. 
PLATE 16 (6), FIG. 20 


Murchisonia laphami : Haut, Geological Survey of Wisconsin, Report of Progress, 
p. 36, 1861. 

SHELL turritiform, robust; volutions seven or eight, gradually increasing 
from the apex, rather ventricose on the exterior, with close sutures; the 
upper half of the volutions very slightly flattened, giving a perceptible 
angularity in the region of the revolving band. Section of volution 
broadly ovate, the breadth equal to four-fifths of the height, and the 
greatest diameter on the lower third. 

SURFACE marked near the middle of the volution by a somewhat broad 
band, the margins of which are prominent; the upper part of the volu- 
tions are marked by fine transverse striz, which are directed gently 
backwards from the suture to the revolving band. 

This species very closely resembles specimens of the M. logani of the 
Guelph limestone of Canada West, but the volutions of that species are 
more ventricose, and the spire more rapidly ascending. 

Formation and locality. In limestone of the age of the Niagara group 
at Racine, Wisconsin. 
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GENUS LOXONEMA (Putts). 


LOXONEMA LEDA (n.s.). 
PLATE 15 (6), FIG. 2. 


Loxonema sp., page 846 =p. 42 of original paper. 


SHELL turreted. Spire rapidly ascending, composed of eight or more volu- 
tions, which are moderately convex on their surfaces, a little more ab- 
ruptly rounded below the middle, and very gradually increasing in dia- 
meter; suture close, not very distinctly marked; apicial angle about 
twenty degrees; columellar side of aperture elongated or pointed. Other 
characters of aperture unknown. 

SURFACE characters obscure ; faint indications of transverse ridges crossing 
the larger volutions exist in the matrix. 

This species was originally compared by me (loc. cit.) with L. fitchz, to 
which its imperfect casts bear some resemblance; but a critical examina- 
tion shows it to be a very distinct species. The species referred by Prof, 
WINCHELL to L. sudulata is apparently identical with L. leda, judging 
from a cast of the upper volutions communicated by him. It is, at any rate, 
very distinct from L. swbulata, the spire being much less rapidly ascending. 

Formation and localety. In limestone of the age of the Niagara group, 
at Wauwatosa, Wisconsin, and Bridgeport, Illinois. 


Among the collections from Wauwatosa, Waukesha, Racine and other 
localities of the Niagara group in Wisconsin, there are remains of other 
species of Gasteropoda than those here described ; but their condition is 
such, that for the most their description or illustration would add little to 
our positive knowledge of the subject. The description of the interior 
casts of species of this class of fossils is usually even less satisfactory 
than that of other fossils in a similar conditien; but as it seems unlikely 
that we shall get them in any other, we are compelled to make such use of 
them as will aid in further comparisons of the fossils of these rocks from 
other localities. 
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BRACHIOPODA. 


GENUS OBOLUS (Eicuwatp). 


OBOLUS CONRADI (n.s.). 
PLATE 354) FlGS. t & 2: 

SHELL depressed orbicular or subdiscoid; width usually greater than 
the length, gibbous in the middle and compressed towards the margins. 
Dorsal valve more convex than the ventral. SURFACE unknown. 

The rostral portion of the valves is extremely thickened, for muscular 
attachments; and this area extends in an elevated plate or transverse sep- 
tum which becomes free at its anterior margin, except where it is supported 
in the middle by a vertical septum. The interior surface of this plate, 
towards the antero-lateral margins, is marked on each side by a rhomboidal 
muscular scar, varying somewhat in the two valves, and in different indi- 
viduals. On each side and just without the upper or posterior lateral 
margins of this plate, there is a depressed oval or reniform muscular scar, 
varying in character and area in the two valves. In the dorsal valve, and 
probably in the ventral valve also, there is an elongate ovate imprint, 
extending from a narrow point, at what may be regarded as the extremi- 
ties of the hinge line, close to the cardino-lateral margins, and. gradually 
expanding below, reaching nearly half way to the anterior margin of the 
shell. This transverse plate in the ventral valve sometimes shows muscular 
markings just below the rostral area as well as anteriorly. The cast of the 
rostral cavity is small and neatly defined, with marks similar to those of 
dental lamellae ? along the cardinal slopes. The cast of the dorsal valve 
shows the impression of a broad shallow spoon-shaped plate, with the 
median septum extending nearly to the base of the shell. 

The figures are given from casts of the dorsal and ventral valve. The 
impressions from these were unfortunately omitted, but will be given in a 
plate accompanying the next Report on the State Cabinet. 

Some ten years since, having these fossils under consideration, I pro- 
posed a new generic name for them; but sending drawings to Mr. Davip- 
son, he gave me the opinion of himself and Mr. Woopwarp that they 
belonged to the Genus Oxsotus. There are certain points of difference, 
however, which I have been inclined to believe are of generic importance, 
and I am not entirely satisfied in referring them to that genus, as illustra- 
ted, though closely allied to it. 

In the mean time, Mr. BrLuines has published a Genus TRIMERELLA, 
illustrating it by a specimen from the Guelph limestone. Now the fossils © 
under consideration, in the earlier stages of growth, have the transverse 
plate but partially attached at the sides; and the processes shown in Mr. 
BILLINGS’s figures are sometimes slightly simulated by the casts of the 
spaces on each side of the median septum, which extend between this 
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transverse plate and the exterior shell, There are, however, no evidences 
of three longitudinal septa. 

The exterior of the shell is unknown, but probably is essentially smooth, 
or with only lines of growth. From the fact that in numerous specimens 
collected there is no shell preserved, I infer that it was calcareous and not 
phosphatic as in LInGuLa and DIscina. 

Formation and locality.x—\n the Leclaire limestone, upper part of the 
Niagara group, at Leclaire, Iowa, and in limestone of the same age at 
Racine, Wisconsin. 


STROPHODONTA PROFUNDA. 


PLATE 18 (4), FIGS. 3 & 4. 


Leptena profunda : Hatt, Pal. N. Y., Vol. ii, p. 61, plate xxi, figs. 4 and 5. 1852. 
Strophomena niagarensis: WincHELL & Marcy, Memoirs of the Boston Society of 
Natural History, Vol. i, page 92, plate ii, fig. 9. 

SHELL large, the full grown individuals having a width of more than two 
inches, with a length exceeding one and a half inches; deeply concavo- 
convex ; the extremities sometimes angular or extended, but more often 
in the casts obtuse or rounded. 

SurFACE of young shells somewhat regularly marked by strong elevated 
strize, with four, five or more finer striz between. In older shells the 
striz become more irregularly fasciculate, and the stronger ones rise in 
unequal ridges upon the surface. This feature is, in greater or less 
degree, impressed upon the casts of the interior, which, combined with — 
strong vascular markings, gives a distinguishing character to specimens 
in that condition. 

THE hinge-line is crenulate, with a broad foramen; the muscular impres- 
sion of the ventral valve is ovate or flabelliform, and extends for two- 
fifths the length of the shell. There is a central longitudinal callosity 
extending from the apex sometimes for one-third of the length of the 
muscular impression. 

The Strophomena nzagarensis of WINCHELL & Marcy (loc. cit.), appears 
to me to be identical with this one. The specimens in my possession, from 
western localities, show a considerable variety of form and proportions, 
and yet preserving the essential characters of the species. 

A specimen communicated by Prof. WINcCHELL under the name S. 
niagarensis, has the divaricator scars proportionally a little more elongate 
than usual, but the same feature is preserved in other specimens. 3 

The specimens figured are a young or medium form, preserving a part of 
the exterior surface of the ventral valve on the lower margin, while the 
other portion is the impression of the exterior of the dorsal valve. Fig. 4 
is the cast of the interior of the ventral valve. : 

Formation and locality. In limestone of Niagara age, at Racine (Wis- 
consin), Bridgeport (Illinois), and Waldron (Indiana). 


{ Assem. No. 239. | 47 


310 TWENTIETH REPORT ON THE STATE CABINET. 


SPIRIFERA EUDORA. 
PLATE 18 (4), FIGS. 5 & 7. 


Spirifer eudora : Hatt, Geol. Report of Wisconsin, p. 25. 1861. 

a is ‘¢ Transactions of the Albany Institute, Vol. 4. 1862. 

SHELL of moderate size, transversely subovate, length and width as three 
to four, valves extremely gibbous; hinge-line less than the width of the 
shell below; cardinal extremities rounded; area moderately high ; fora- 
men triangular, a little higher than wide: marked by three to four 
simple, strong, angular plications on each side of the mesial fold and 
sinus. Dorsal valve regularly arcuate; beak somewhat incurved; mesial 
fold of moderate width, flattened above and slightly depressed in the 
lower part. Ventral valve most prominent near the umbo ; beak strongly 
incurved over the area; mesial sinus broad and deep. 

The minute surface markings, as shown in specimens from Waldron, 
Indiana, are fine radiating strie, precisely like those of S. macropleura. 
The specimens from Wisconsin are all casts of the interior. 

This species bears some resemblance to S. macropleura of the Lower 
Helderberg group of New-York; but it is proportionally more gibbous, 
the front more rounded, the area higher, and the plications not directed so 
obliquely outwards from the beak. 

Formation and locality. In limestone of the age of the Niagara group, 
Racine, Wisconsin, and also in rocks of the same age at Waldron, Indiana. 


-SPIRIFERA GIBBOSA. 
PLATE 18 (4), FIGS.6&8. 
Spirifer gibbosus : Hatz, Geol. Report of Wisconsin, page 25. 1861. 


SHELL somewhat below the medium size, gibbous; beaks slightly incurved, 
area less than the width of the shell below, about three times as wide 
as high ; cardinal extremities rounded; foramen large, higher than wide ; 
valves marked by about four simple low rounded plications on each side 
of the mesial elevation. Dorsal valve extremely gibbous on the umbo, 
regularly arcuate transversely ; mesial elevation broad, flattened above ; 
plications not extending to the beak, which is a little incurved. Ventral 
valve deeper than the dorsal, but less arcuate ; mesial depression broad 
and deep, rounded at bottom. Surface of both valves (in well preserved 
specimens) show evidence of fine radiating strize. 

This species resembles S. crzspus of the Niagara group in New-York, 
but is much larger, frequently more than twice as wide as that species; 
the mesial elevation is wider and not so high. The specimens described 
are all internal casts, so that the external surface characters cannot be 
fully given. 

Formation and locality. In limestone of the age of the Niagara group, 
Racine, Wisconsin. 


GENUS SPIRIFERA. Syl 


SPIRIFERA PLICATELLA, var. RADIATA. 


PLATE 18 (4), FIGS. 9, 10 & 11. 


Spirifera plicatella, var. radiata : Sow., Delthyris lineatus (text), radiatus (index) : 
Sow. Min. Con., Vol. v, p.498, figs. 1, 2, 1825 : not Anomia lineatus, MARTIN. 
Spirifer radiatus : J. DEC., Sow.; Silurian System, pl. xii, fig. 6. 1830. 
Cy oh M‘Coy, Synopsis of the Silurian fossils of Ireland, p. 87. 1848. 


plicatellus: SatteR, Memoirs of the Geol. Survey of Great Britain, Vol ii, 
p. 828. 1848. 

Spirifer cyrtena : Davipson, Bull. Soc. Géol. de France, 2d series, Vol. v, p. 324. 
1848. 


Spirifer radiatus : Sow., Hatt, Paleontology of N. Y., Vol. li, p. 66 and 265, pl. 
xxii, fig. 8, and pl. liv, fig. 6. 1852. 

Spirifer plicatellus, var. radiatus : Sauter, Siluria, pl. ix, fig. 12, and pl. xxii, fig 7. 
1859. 


Spirifera plicatella : Linpstrom, Proceedings of the Royal Academy of Science of 
Stockholm, p. 358. 1860. 


It seems not worth while to risk the addition of another synonyme for 
any variety of this very variable species, but the Wisconsin specimens 
commonly referred to it present: some unusual characteristics. The form is 
rhomboidal or transversely oval, and usually very gibbous. The cardinal 
extremities are rounded and the area more or less distinctly defined. Some 
remains of surface striz are sometimes distinguishable on the cast, and 
this marking is often well preserved in the matrix from which the shell has 
been dissolved. Sometimes the margins of the valves, or their impression 
in the cast, are undulated, and there are obscure remains of broad low 
plications, which usually extend but a short distance, though sometimes 
continuing nearly to the beak. The latter forms may perhaps be regarded 
as S. plicatella proper : such specimens are very gibbous, with a high area 
and broad deep sinus in the ventral valve, while they differ in form from 
the simply striated specimens. 

The peculiarity noticed in the smooth or finely striated species is the 
presence of distinct lamelle in the dorsal valve (as shown in fig. 9 of plate 
15 (4) ), diverging from the apex and presenting all the characters of the 
dental lamellz of the ventral valve. These marks upon the cast are not 
simply sharp cut depressions, but the edges of distinct thin plates, which 
are joined to the inside of the shell, sometimes for half its length. A speci- 
men, fortunately broken, shows the interior of a shell without filling, and 
these dorsal lamella are seen extending downwards half way to the base, 
and uniting with the shell precisely as the dental lamelle of the ventral 
valve. These lamellee are divided near their origin, and give off the crura 
from which the spires have continued. 

Specimens of this character are rhomboidal, gibbous, with distinct 
mesial sinus and fold: small specimens, like the one figured, are more 
common than larger ones, though they are sometimes found of much larger 
size, and assuming a transversely oval form. From all the observations 
made, it appears as though the dorsal lamellae were much stronger in the 
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young shell, and that they become partially absorbed or almost entirely 
disappear in the older shells. In specimens regarded as the same species 
from Indiana and New-York, the evidence of lamellee is confined to the apex 
of the valve, and is never observed to extend towards the front of the shell. 

Formation and locality. This species is common in limestone of the 
Niagara age, at Racine, Wauwatosa and elsewhere in Wisconsin, and at 
Bridgeport, Illinois. 


‘SPIRIFERA META (n.s.). 
PLATE 18 (4), FIGS. 12 & 13. 


Spirifer radialus, pars : Hatt, Pal. N. Y., Vol. ii, pa. 66, pl. 22. 

Compare Cyrtia myrtia: Bituines, Pal. fossils, p. 165, f. 149. 

SHELL small, semioval im outline. Ventral valve low pyramidal : height 
equal to one half the width, or a little less; length and height nearly 
equal; hinge-line equalling the entire width of the shell ; ventral valve 
with the area erect or slightly arcuate; foramen narrow; deltidium 
highly convex, perforated near the apex; sinus broad, nearly one-third 
the entire width of the valve, deep, and somewhat angular at the bottom. 
Dorsal valve regularly convex, the mesial fold moderately elevated, 
very narrow at the umbonal region; the interior of the ventral valve 
possessing very strong dental lamelle, which extend more than one-third 
the length of the valve. Exterior surface of shell marked by a few 
distinct concentric lines of growth, and fine close radiating strie. 

This species is of the type of Spzrzfer trapezoidalis, DALMAN; but 
differs in its greater proportional width on the hinge, the less elevation of 
the ventral and more convex dorsal valve. From S. (Cyrtza) myrtia, BIL- 
LINGS, it differs in the same particulars, as well as the rounding of the 
_hinge-extremities. In fact these two species, S. myrtia, B., and S. trape- 
zoidalts are so closely allied that a careful comparison with each other might 
lead to an identification. The specimens with elevated area, figured on 
Plate 22, vol. ii, Pal. N. Y., as varieties of S. radiata, are of this species. 

Geological formation and locality. In the limestones of Niagara age, 
near Milwaukee, Wisconsin, and in the Clinton group, at Rochester, N.Y. 


SPIRIFERA NOBILIS. 
PLATE 13 (4), FIGS. 14, 15 & 16. 


Spirifer nobilis : BARRANDE, Uber die Brachiopoden der Silurischen Schichten, von 
Boehmen. HAIDINGER, aus den Naturwissenschaftlichen Abhandlungen, Band 2, 
Tab. xviii, fig. 2, a, b. 

Spirifer racinensis : M‘Cuesney, Paleozoic fossils, p. 84. 1861. 

Spirifer inconstans : Haut, Annual Report Geol. Wisconsin, p. 26. 1861. 

SHELL transversely elliptical, the length a little more than half as great 
as the width ; hinge-line two-thirds as long as the greatest width of the 
shell; cardinal extremities rounded; both valves moderately convex, 
marked by strong angular dichotomizing plications. Dorsal valve most 
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prominent on the umbones; mesial fold broad and simple on some speci- 
mens, and on others divided into two, three or more plications in front; 
beak produced and moderately incurved. Ventral valve larger than the 
dorsal; beak very prominent, but little incurved; area high; deltidium 
jarge, height and width nearly equal ; sinus broad and deep, simple or 
with two or more plications. Entire surface marked by strong distinct 
radiating striz. The specimens are casts of the interior and exterior. 
From the figures and descriptions of BARRANDE (loc. cit.), | am com- 

pelled to regard this American species as identical with the Bohemian 
form. Not only is the general form and dichotomising of the plications 
similar, but the peculiar elevation and attenuation of the beak of the 
ventral represents very precisely the Racine specimens. 

This species may be readily distinguished from others by the strong 
angular bifurcating plications, the number of which vary in different indi- 
viduals; some being nearly simple, having but four or five on each side of 
the mesial fold, while others have nearly double that number on the front 
margin, The number of plications on the mesial fold and sinus are subject. 
to the same variation. 

Formation and locality. In limestone of the age of the Niagara group, 
Racine, Wisconsin. 


GENUS PENTAMERUS (Sowsrsy). 


PENTAMERUS MULTICOSTATUS. 


PLATE 18 (4), FIGS. 22, 23 & 24. 


Pentamerus multicostatus : Hatt, Geological Survey of Wisconsin; Report of Pro- 
gress, p. 1. 1860. 


SHELL obtusely subcuneate, the valves nearly equally convex below the 
middle, ventricose on the umbones: sides somewhat straight, and 
abruptly widening from the beaks; greatest width in front, nearly equal 
to the length of the shell. 

SurFACE marked by numerous, even, rounded, little elevated strie, which 
are preserved on the lower half of the cast. Both valves are often 
slightly impressed in the centre below the middle. Longitudinal septa of 
the dorsal valve reaching more than one-third the length from the beak. 
The spoon-shaped cavity of the ventral valve is narrow and deep, and 
the septum reaches more than half way to the base of the shell. 

This species of Pentamerus is usually from one inch to an inch and a 
half in length. It is readily distinguished from other species in the rock 
by its narrowness at the beaks, and by the numerous longitudinal striz 
which mark the casts. 

Formation and locality. In limestone of the age of the Niagara group, 
at Wauwatosa and at Waukesha, Wisconsin. 
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PENTAMERUS (PENTAMERELLA) VENTRICOSUS. 
PLATE 138 (4), FIGS. 18-21. 
Pentamerus ventricosus : Hatt, Geological Survey of Wisconsin, Report ot ae : 
SHELL ventricose, subglobose, wider than long: hinge-line extended and 
abruptly rounded at the extremities. Ventral valve much the more 
convex, and broadly sinuate below the middle of the shell; the sinuosity 
sometimes not reaching the beak, but prolonged into a broad linguiform 
extension in front. The sinus of the ventral valve and the mesial foid of 
the dorsal valve are marked by three or four obscure, or sometimes con- 
spicuous, rounded plications. 

The casts are marked by strong concentric laminze of growth, and some 
faint, rather broad, radiating striz : muscular impression of the ventral 
valve broad, subcordiform, and radiatingly striated. The triangular pit 
beneath the beak small and shallow, and the median septum short, reach- 
ing no more than one-fourth the length along the curve of the valve. 
Dorsal valve having the septa united at the base of junction with the shell, 
spreading very slightly above, and reaching nearly half way to the basal 
margin. 

This shell presents some variation from the strict characters of Pentame- 
rus, and will probably fall under the proposed genus Pentamerella.* 

Formation and localities. In limestone of the age of the Niagara group, 
at Waukesha, Saukvillle and elsewhere in Wisconsin, and Bridgeport ? 
Illinois. 


* See page 163 of this Report. 


GENUS SPH EREXOCHUS. ig’. 


CRUSTACEA. 


SPH HREXOCHUS ROMINGERI. 
PLATE 22, FIGS. 4-7. 


Spherexochus mirus, of authors; not S. mirus of Bryricnu. 
as ‘¢ page 380 of original paper; p. 834 of present Report. 
Spherexochus romingeri : Hau, Geological Report of Wisconsin, p. 484. 1862. 

A farther careful study of this species, with larger collections for com- 
parison, has shown certain differences in tne form and proportions of the 
head, size of the cheek, etc., warranting its separation from the European 
species. The annulations on the axis of the pygidium are not so abrupt, nor 
the posterior extension so great; while the lateral lobes are more free at 
their extremities, giving a very different aspect to this part of the fossil. 
This fossil is pretty widely distributed, occuring at nearly ali the localities 
of the Niagara group in Wisconsin and Illinois. 


ENCRINURUS NEREUS (n.5s.). 


PLATE 21 (12), FIG. 15. 
(sp.), p. 80 original paper; p. 834 of present report. 


Encrinurus 
PyGipiuM triangular; length and breadth about equal. Axis sharply 
elevated and marked by about eighteen rings, with a farther extension 
upon which no markings are distinguishable. The lateral lobes are 
marked by eight or nine distinct costee, which, in the cast, are not 
~ tuberculated. 

This species differs from the one in the Clinton group of New-York, in 
the greater number of ribs on the lateral lobes of the pygidium, while 
there are fewer annulations on the middle lobe. 

Formation and locality. In limestone of the age of the Niagara group, : 
at Racine, Wisconsin. 


DALMANIA VIGILANS. 


Reference, page 31 of original paper, page 335 of this Report. 
PLATE 21 (12), FIGS. 16, 17 & 18. 


GENERAL form of body not determined. Cephalic shield convex, semi- 
elliptical, the breadth about twice as great as the length (exclusive of 
the frontal projection) ; the border is extended in front into a triangular 
flattened process, the base of which is little less than one-half as wide as 
the width of the anterior portion of the glabella. In older individuals 
this projection becomes more obtuse and sometimes rounded; the lateral 
borders are broad, flattened, separated from the cheeks by a distinct 
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groove, extended posteriorly into spines which are equal in length to 

the glabella. 

GLABELLA large, depressed convex, widening in front to twice its width 
at the posterior margin, divided into lobes by three pairs of transverse 
furrows exclusive of the occipital furrow, which is distinct and ecuntinu- 
ous. The two posterior furrows are distinct at the sides, but do not 
extend entirely across the glabella except in very faint depressions. The 
anterior furrows are deep, very distinct, situated a little anterior to the 
eyes, extending each about one-third across the glabella, and giving to 
the frontal lobe a transversely elliptical outline. The occipital ring is 
narrow, ornamented on the middle by a single short sharp spine. Hyes 
very prominent, short reniform, containing about thirty-five vertical 
ranges of lenses, the middle one of which have nine each. Cheeks small, 
prominent on the anterior portion, marked near the posterior margin by 
a deep groove, the continuation of the occipital furrows. Thoracic seg- 
ments unknown. | 

PyGIDIUM somewhat elongate triangular, extended posteriorly into an 
acute spine : central lobe or axis marked by ten or twelve narrow 
rings; the lateral lobes less prominent, marked by ten flattened ribs, 
which terminate in a narrow flattened margin. Hight of these ribs are 
double throughout their entire length; the posterior ones are directed 
obliquely backwards. 

This species somewhat resembles D. amulurus (Phacops limulurus, Pal. 
N. Y., Pl. 67, f. 1); but differs in the proportionally larger glabella, the 
larger and more prominent eyes, and the extension of the anterior border. 
The pygidium is less rounded on the anterior margin, the spine is more 
obtuse, the flattened margin outside of the ribs is narrower, and the num- 
ber of ribs on the lateral lobes is greater. 

Geological formation and locality. In Niagara limestone, at Waukesha, 
Wisconsin. 


CERAURUS NIAGARENSIS. 


PLATE 21 (12), FIG. 10. 
Ceraurus insignis : page 834 = p. 80 original paper. 

A careful camparison of our specimens with the figures of C. znszgnis, 
given by BARRANDE, shows certain differences in the general form of the 
glabella, the direction of the furrows and form of posterior lobes, which I 
am inclined to regard as of specific importance, and therefore propose 
another specific name. The New-York and Wisconsin specimens of this 
species preserve the same characteristics. 

In the collection loaned to me for examination by Prof. WINcHELL, I 
have discovered the hypostoma of a Ceraurus attached to the front of an 
imperfect glabella, which I infer belongs to this species. This appendage 
differs from the hypostoma of C. ins?gnis in being more rounded anteriorly, 
and is not so deeply notched at the sides, while the border just anterior to 
the notch is not expanded as in the European species. 


- 


GENUS ILLANUS. OTe 


This species was, I believe, first identified with the Huropean C. znszgnis 
by M. E. DEVERNEUIL, in his memoir on the parallelism of the Kuropean 
and American paleeozoic formations.* A comparison with the figures of 
Beynricu then satisfied me that our species was identical with the European 
one, and I expressed this opinion in Vol i, Pal. N. Y. The species occur- 
ring in Tennessee, which is probably the same as ours, has been identi- 
fied by Dr. Ramer with Ceraurus bimucronatus of MuRcHISON, which he 
regards as synonymous with Calymene speciosa of HisinGErR, not of DAL- 
MAN. Our species bears as close a resemblance to C. guenstedtz and C. 
obtusatus of BARRANDE as it does to C. znszgnis. 


LICHAS BREVICEPS 2 
PLATE 21 (12), FIGS. 12-14, PAGE 334 (380). 


The specimens figured are a head, which in all important characters cor- 
responds with L. breviceps as described by me. The pygidium, fig. 14, 
occurs on the same specimen of rock, and corresponds in size to the head, 
both figures being enlarged two diameters. 

The pygidium differs from the pygidia associated with the head of 
L. breviceps in the Waldron locality only in the central posterior indenta- 
tion, and in this respect corresponds with L. nereus, which it otherwise 
closely resembles. It is therefore unnecessary to propose any other name 
until we have better material. Figs. 12 and 14 are from Bridgeport, Illinois. 
The specimen fig. 13 is from Grafton, Wisconsin, and is represented of 
the natural size, the terminal portion having been restored to correspond 
with fig. 14. 


ILLANUS CUNICULUS (n.s.). 
PLATE 22 (13), FIG. 12. 


Glabella sub-quadrangular in outline, broadly rounded on the anterior 
margin, with the edge sharply recurved : general surface regularly 
convex, a little more arcuate transversely than in a longitudinal direc- 
tion ; length and breadth very nearly equal. Palpebral lobes moderately 
elevated, somewhat triangular in form, and laterally produced ; situated 
very near the occipital border. Suture line reaching the posterior margin 
of the head, a little within the outer angle of the eye lobe, and slightly 
indented in front of the eye; thence directed toward the anterior margin 
with a slightly sigmoid curve : the distance between the sutures on the 
anterior margin but little less than in front of the eyes. 

This species, in comparison with I. armatus, I. barrienszs and I. 2mperator, 
has the glabella more elongated, while it is less convex than J. insignis, 
with shorter, and laterally produced, palpebral lobes. The posterior position 
of the eye lobe is likewise a distinguishing feature. 


* Bulletin Soc. Geol. de France, 1847. 
[Assem. No. 239. |} 48 
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Formation and locality. In limestone of the Niagara group, at Wauwa- 
tosa; and a single specimen of doubtful locality, received from Mr. I. A. 
LApuaM, has the aspect of the Bridgeport rock. 


ILLAINUS IOXUS (n.s.). 


PLATE 22 (18), FIGS. 4-10. 
Illenus barriensis, page 382 (28). 

HY aig Pal. N. Y., Vol. ii, pa. 302, pl. 66. 

Probably not identical with If. barriensis of Murcutson, Silurian System. 

There are several slight differences between the American (Wisconsin) 
specimens referred to this species, and the figures and descrip » of the 
English form of I. barrzensis, as given in the British Decade 2, pl. 3 and 4. 
None of these differences, however, appear to be very important or strongly 
marked. On the head the eye is placed a little more obliquely; the mova- 
ble cheek is comparatively longer from the posterior angle to its anterior 
margin ; the facial suture lines unite with the rostral suture, forming an 
abrupt angle instead of a rounded one; the rostral shield is proportionally 
narrower from side to side, especially on the inner margin, where it unites 
with the hypostoma. 

The differences in the pygidium are not readily observed. We have no 
means of comparing the articulations of the throax in the Wisconsin 
specimens. | 

The New-York specimens usually referred to I. barriensis have the same 
form of head and pygidium as those of Wisconsin, and differ from the 
figures of the British species in the direction of the terminations of the 
pleura. Notwithstanding the differences are not conspicuous, I am inclined 
to regard them as of the same importance as those which distinguish 
closely allied species. 

The accompanying outline figure shows the direction of suture lines and 
form of rostral shield in this species of ILL@NUS. 


ADDENDA. 


ACTINOCRINUS (Saccocrinus) SEMIRADIATUS (n.s.). 


PLATE 10 (1), FIG. 1. 


Bopy elongate, urn-shaped, slightly constricted near the top of the first 
radial plates, the sides above being sub-parallel; base obtusely rounded. 
Basal plates rather large, forming about one fifth the height of the calyx. 
First radial plates very large, nearly equalling half the entire height of 
the calyx, much higher than wide; second radials small, elongate, hex- 
agonal; third radials smaller than the second, wider than high, and 
variable in form, being mostly heptagonal, supporting on their upper 
sloping faces supraradials, the number and extent of which are unknown. 
First interradial plates large, hexagonal, succeeded by two vertical 
ranges of smaller polygonal plates. Anal area unknown. 

The specimen from which the above description is taken is an internal 
cast, imperfect onone side, so that the entire characters are not seen; but 
the large size of the first radial plates, and the constriction of the sides 
above the middle of these plates, is very remarkable. From the characters 
on the cast it would appear that the plates were marked by rather strong 
radiating ridges, which, rising from a point above the centres of the first 
radials, pass to the interradial plates above, while the first radials are 
smooth below, and in their upper part are marked by sharp rounded 
ridges, rising from the same point as the oblique ridges, extending upwards 
and bifurcating with the divisions of the ray as far as preserved in the 
Specimen. 

This feature of narrow rounded ridges, following the divisions of the 
rays, is approached in some specimens of Saccocrinus christyi = A. whit- 
freldi; but the oblique ridges have not been observed, while the entire calyx 
is much less expanded than in that species. 

Formation and locality. In limestones of the age of the Niagara group, 
at Racine, Wisconsin. 


RHODOCRINUS [?] RECTUS. 


PLATE X (1), FIG. 2. 
Crinocystites ? rectue: Haun, page 818 (14). 
Having made some careful examinations of the structure of this species. 
I am induced to believe that it possesses five basal plates, which are 
shown to be succeeded by five others, holding the place of subradials, 
and supporting two interradial plates, while the oblique upper faces of 
the subradials support in succession three radial plates. 
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This structure would give the simplest form of RHoDOCRINUS, to which 
genus I have provisionally referred the species. 

On the other hand, should the fossil prove to possess but three basal 
plates, we have the structure of ACTINOCRINUS, with a single series of 
interradials, and the absence of an anal series. The regularity of its 
structure above the base precludes its admission among ordinary cystidians ; 
while with our present knowledge and insufficient material, I hesitate to 
found upon it a distinct genus. 


GENUS HOLOCYSTITES (Hatt). 


I had overlooked the fact that the name Holocystzs had been proposed by 
LONSDALE for a genus of corals. The difference of the terminal syllable 
has in many cases been regarded as a sufficient distinction, and is per- 
haps preferable to adopting a new name. Should it be objected to, how- 
ever, I propose the name Megacystites. 


ORTHOCERAS LOXIAS (n.s.). 
PLATE 19 (10), FIG. 7. 


SHELL of medium size, elongate, somewhat rapidly enlarging from the 
apex; section circular; siphuncle central, or sub-central, scarcely con-_ 
stricted at the junction of the septa; septa distant about one-fourth the 
diameter : chamber of habitation unknown. 

SurFacr marked by sharply angular longitudinal carine with regularly con- 
cave interspaces, which, on the larger part of the shell, are distant fully 
three sixteenths of an inch and gradually converge towards the apex. 
The shell is silicified so that the finer markings are obscured, but there 
are indistinct transverse striz crossing the spaces between the ridges. 
No fine longitudinal striz have been observed, though they may have 
existed on the shell in its original condition. 

The similarity of this species to O. columnare is obvious, but it tapers 
more rapidly, and the septa are more distant. The length of the specimen 
figured is about eight and a half inches. 

The species has been illustrated in this connexion from its general exter- 
nal similarity to figs. 4,6, 8 and 9, and from a belief, originally, that it 
was from the same horizon, or not far removed therefrom. The specimen 
has been a long time in my possession, and was obtained in the northwestern 
lake region many years since, but I have no means of ascertaining the 
particular locality. The weathered surface of the limestone has the aspect 
of the Niagara limestone; but the fresh fracture more resembles some 
beds of the Clinton group in the vicinity of Green-bay. A critical exami- 
nation of the rock, the nature of the crystalline filling of some of the 
cavities, together with the silicification of the exterior shell and the prin- 
cipal part of the interior, septa, etc., induces me to refer the species, with 
some hesitation, to Lower Silurian age. 
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ORTHOCERAS MEDULLARE, p. 358. 


Since the preceding pages have been printed, a review of the descriptions 
of Mr. M‘CuEsney, together with other information obtained, induces me 
to believe that his species O. strielineatum is identical with O.medullare. 
The dates of publication of the species are respectively as follows : O. me- 
dullare, Feb. 1860, and O. strielineatum, Feb. 1861. . 


ORTHOCERAS SCAMMONI (M‘Cursney). 


Two specimens, received from Prof. Marcy, offer some elucidation 
of the characters of this species not before understood. A. single 
specimen combines in itself characters of O. columnare and O. scammont ; 
and unless we can find sufficient differences, on a further examination of 
collections, to sustain the separation, the O. scammoni and others, as well 
as that referred by me to O. angulatum, will fall under O. columnare, 
which has priority in time over those described by M‘CuEsney. The 
eancellated figures 10 and 11 of Plate 19 (10) are apparently only the 
well preserved impressions of the external surface markings of the same 
species. It is probably also the same species which has been described by 
Mr. BiLuLin@s, in 1866, as Orthoceras cadmus. 


AMBONYCHIA ACUTIROSTRA, p. 336 (32). 


The citation from Geological Report of Wisconsin is an error. The name 
there stands Ambonychia mytzlozdes : the correction to A. acutzrostra was 
made in the proof, but seems to have been omitted by the printer, and I 
have cited it from recollection; the species having remained thus labelled 
in my collection for many years. Under this impression, I have cited 
it without examination ; and I now find, on reference, that the fossil 
published under the name A. mytiloides is the same. Since, however, this 
name is preoccupied,” I propose to substitute A. acutzrostra for the species, 
which is now figured on Plate 15. The locality (Bridgeport) was erroneously 
given in my paper. The original is from near Milwaukee; but there is a 
single specimen from Bridgeport in the collection of Prof. Marcy, which 
appears to me identical with it. 


* Ambonychia mytiloides, Pal. N. Y., Vol. i, p. 315. 


SUPPLEMENTARY NOTES AND OBSERVATIONS. 


The first forty-eight pages of this paper were published in December 
1864 and January 1865. On the 9th of March 1866, I received from Prof. 
WINCHELL a copy of a memoir entitled ‘“‘ An Enumeration of Fossils 
collected in the Niagara Limestone at Chicago, Illinois ; with descriptions 
of several new species : By Prof. ALEXANDER WINCHELL and Prof. 
OLIVER Marcy; with two lithographic plates. [From the Memoirs read 
before the Boston Society of Natural History, Vol. 1, No. 1], Cambridge, 
December 1865.” 

In a “ Supplementary note’’ to this paper, Prof. WINcHELL has made 
some criticisms upon the species in my published paper, which I conceive 
require from me some notice, and may excuse the liberty I have taken in 
reviewing the ‘‘ Note’’ and also the Memoir itself. 

The first two paragraphs of this Supplementary Note are as follows: 


‘¢ SUPPLEMENTARY NOTEs.’’ 


‘* About a month after the foregoing paper had been accepted for publi- 
“cation, a pamphlet appeared, from the pen of Professor JAMES HALL, 
“entitled ‘ Account of some new or little known Species of Fossils from 
‘the Niagara Group.’ This pamphlet, while mainly devoted to fossils from 
‘* Wisconsin, embraces a notice of twenty-two species of fossils from Ili- 
‘“nois, most of which are referred to Bridgeport, and the remainder of 
‘which, as I have since learned from examinations kindly permitted by 
‘** Prof. HALL, come also from that locality. Of these, eleven species are 
‘‘ quoted only from Bridgeport. 

‘‘ We had been aware, early in December 1864, that Prof. HALL was 
‘¢at work upon fossils from the Niagara group of Wisconsin ; and one of 
‘‘us also informed him that we had just completed a monograph of the 
‘‘fossils of Bridgeport, a work which had been in progress for about two 
‘“‘vears. It did not occur to either of us that Prof. HALL’s plan, as we 
‘‘ understood it, would embrace fossils recognized only at the locality upon 
‘‘ which we had been especially engaged. From this misunderstanding has 
‘resulted a little synonymy, and a little clashing of identifications. A 
‘brief review of Prof. HALL’s paper seems, consequently, to be called for.” 


These paragraphs, at the time of their publication, caused me much 
pain; since the statement seemed to involve a question of fairness or 
unfairness on my part, requiring an explanation, which at that time I had no 
opportunity of giving. Feeling, as I did, conscious of having treated Prof. 
WINCHELL not only fairly, but even generously, in regard to the whole 
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matter. I could not help seeing, moreover, on the same page with these 
paragraphs and on the preceding page, the evidence that he had profited 
by the information I had given him, while comparing these fossils in my 
museum, in March 1865, to save himself from what would have been a 
mortifying error in his description of Aczdaspis zda. 

Prof. W. says: ‘‘ We had been aware, early in December 1864, that 
‘“* Prof. HALL was at work upon fossils from the Niagara group of Wis- 
‘““consin; and one of us informed him that we had just completed a mono- 
“‘ graph of the fossils of Bridgeport, a work which had been in progress 
‘about two years.” Thus leaving it to be inferred that early in December 
1864, I had been apprised of the intention of Profs. WINCHELL and 
Maroy. This, however, is quite contrary to the fact, and I presume is an 
oversight of the writer. On the 27th Dec. 1864, I wrote to Prof. W1n- 
CHELL, sending him at the same time the first sixteen pages of my paper 
on Niagara fossils, and asking him, at the close of my letter, if he had in 
his collections “any of the Cystzdee or Crinoidea of the Racine, etc., 
== Niagara of Wisconsin ;’’ as I was intending to close my work for the 
State Geol. Survey, which had for some time been suspended. 

Under date of Dec. 31st, 1864, Prof. WincHELL replied to my letter 
of the 27th, and thus refers to the point of inquiry : ‘‘ It is a queer ceinci- 
‘dence that you allude to the Racine, etc., limestone, at the same time 
‘that I have been investigating a collection from that horizon at Chicago. 
‘‘ More than a year ago, I received some specimens of unique interest, and 
‘* Prof. Marcy and I have scoured the Niagara limestone of that locality, 
‘Cand drawn up a paper to be published by the Boston Society,” etc. 

Prof. W. then enumerates some of the Cystzdee and Crinozdea discovered 
by himself and Prof. Marcy, and remarks : ‘‘ Of course you will not take 
‘any advantage of my unreserve in making known a portion of the con- 
“tents of our paper.” 

In replying to this letter, I merely stated that I should have no oppor- 
tunity of taking advantage of its contents till published, as the printing 
of my own paper would be “suspended in the middle.’ It was not there- 
fore till early in January 1865, at which time all the matter published by 
me was in the hands of the printer, that I received notice of these investi- 
gations upon the Niagara fossils of Bridgeport; and Prof. W. does not 
call it a Monograph, on which he had been engaged, and “ which had been 
‘on progress for about two years ;” nor does the prefatory notice indicate 
a longer period than his letter. Had the notice to me been actually given 
in the early part of December, I might perhaps have modified my publica- 
tion, so as to have avoided any interference. I had, however, begun the 
printing of this paper in November, and it was suspended in January, 
quite as much with the hope of avoiding any interference with Profs. 
WINCHELL and ;Marcy as from any other cause. I had been mainly 
desirous of getting before the public some notice of the peculiar cystidians 
and crinoidians of this western locality of the Niagara group, and the facts 
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were stated on the last page (48) of the paper as then published, and 
which I have allowed to remain in the present Report. I cannot avoid 
thinking that since Prof. WrNcHELL had an opportunity of making com- 
parisons and identifications with my species, before the printing of his 
paper, it would have been better to have avoided the ‘‘ misunderstanding,”’ 
‘“‘synonomy’’ and the ‘little clashing of identifications,’ and thus have 
prevented the necessity of the ‘‘ Supplementary note,”’ which was no part 
of the original communication to the Boston Society.* 

In regard to the criticisms upon the species mentioned in this ‘‘ Supple- 
mentary note,’’ I shall review them in the same order. I suppose that under 
heads 1 and 2 (pp. 107 & 108), Idenus armatus is cited in the second place by 
mistake, since I have distinctly stated that it occurs at Racine and Grafton, 
Wisconsin. Ichthyocrinus subangularis is likewise cited from Waldron, 
Indiana. The citing of Bridgeport as a locality for Ambonychia acutirostra 
was erroneous, as the original is from near Milwaukee; and it is only 
within a few days that I have seen, in the collection of Prof. Marcy, a 
species which I regard as identical with that one. 

‘“‘4 [page 108]. The following five species described by us as new, have 
‘¢ been identified by Hau with old species.’’ 

‘“©(a). Ichthyocrinus corbis, W.and M., with I. swbangularis, HAauu. 
‘‘ Besides the uniform want of angularity of this species, it differs in the 
‘perfectly straight bounding lines of the upper and lower sides of the 
‘secondary and tertiary radials, which in I. swbangularis are bounded by 
‘¢a double curvature, as in J. levis. 

‘«¢ We are not in possession of specimens of I. suwbangularis showing the 
‘form of the ‘‘ primary radials; but HALL states that ‘the centres of 
‘of the upper margins are depressed or emarginate, and their lower mar- 
‘* gins produced.’ 

‘Scores of specimens of I. corbzs show a uniform difference in this 
‘‘respect, not to speak of the supposed difference of basal structure.” 

Having made this identification upon what I regard as sufficient evi- 
dence, I am not disposed to yield this view in favor of any imaginary or 
‘‘ supposed difference of basal structure.’ At the close of the description, 
page 90, Prof. W. says : ‘‘the characters about the base are somewhat 
‘‘ obscure, and zt is possible we have overlooked the real first radial. This 


* Under date of December 27th, 1865, a year later than my communication to Prof. 
WINCHELL, I received a letter from the Chairman of the Committee of Publication 
of the Boston Society of Natural History, and one from the Secretary of the Society, 
of Date 29th December (written by direction of the former), communicating a proof 
sheet of this ‘*Supplementary note,’’ saying that as it had not been submitted to the 
committee, there might be some objection to its publication, on account of want of 
knowledge regarding its statements and the fairness of its criticisms; and that the 
Society wished to avoid controversy. 

The proofsheet came to hand on the 30th December; and I replied under date of 31st, 
objecting to its publication unless after revision by the author, whom I felt confident had 
overlooked the date of his knowledge concerning my work, and his own communication to 
me; and stating, further, that its publication in that form would require a rejoinder from 
me, which I wished to avoid. However, since the publication bears date of December 1865, 
it is evident that my reply was not waited for, and the sending of a proofsheet was a 
matter of form only. 
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*< supposition would reduce the fossil to a greater conformity with I. levis. 
‘““but it would stall be distinct.’’ I do not undertake to say what may be the 
characters of undiscovered parts of a fossil, nor do I feel myself competent 
to found a species upon ‘* supposed differences.”’ Prof. W. has constructed a 
diagram upon a “supposed difference” of basal structure, which does not 
exist in the specimens, so far as they have come under my observation; 
and though I have not seen ‘‘scores of specimens,’ all that I have seen 
are obscurely subangular; and the ‘‘bounding lines of the upper and 
‘<lower sides of the secondary and tertiary radials’ are not always ‘“ per- 
fectly straight,” though on the internal casts these lines will necessarily 
be more nearly direct, since the depression in the middle is an external fea- 
ture, increased or exaggerated by the thickening of the plate by age; and the 
‘‘ filling of the sutures’’ from the inner side will present more nearly 
straight lines. 

The following diagram, made from a specimen kindly loaned to me by 
Prof. Marcy, and which I suppose to have been used in the description of 
I. corbis, shows the form and arrangement of the plates of the base and 
lower parts of the rays, differing in no essential particular from specimens 
I have identified with I. subangularis.* The suture lines of this specimen 
had been marked with pencil, previous to coming into my hands, and it shows 
distinctly the serzes of three radial plates as well as subradials. The speci- 
men from which my description and figure of I. subangularis was made 
(Plate 11 (2), fig. 15 of this paper), is from Bridgeport. It preserves the 
substance of the plates, and is more fit for comparison of external charac- 
ters than internal casts alone. 


Besides the specimen used for the diagram, there is, in the collection of 
Prof. Marcy, another one which equally shows the structure of the base, 
first and second radials. Both specimens are casts of the interiors of the 
fossil, and show not only the real structure, but the obscurely angular form ~ 
of the lower part of the body. 


ICHTHYOCRINUS SUBANGULARIS. 


‘“<(b). Lichas pugnaz, W. & M.; with L. breviceps, HALL. The glabella 
‘¢is extremely similar to that of L. breviceps, but the pygidium has its axis 


+ The basal plates proper of IcutHYocRINUS have heretofore been shown by me to he 
undeveloped externally, or are covered by the summit of the column; and the lower 
plates, shown on the exterior of the calyx, are properly subradials, the basals being too 
minute for representation. 


[Assem. No. 239.!' 49 
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‘much narrower anteriorly, and it continually tapers backwards instead of 
‘widening. The pleurz also differ.” | 

It would appear from the language here used, taken in connexion with 
the paragraph 4, that I had identified Lichas pugnax with L. breviceps ? 
while in fact it is Prof. WINCHELL who has made the identification. Nor 
do I regard the “ glabella [of L. pugnaz] as extremely similar to that of 
L. breviceps, but as very distinct from it; and I should never have thought 
of making the comparison, except to point out these marked differences. 
The comparison with the pygidium is equally wide of the mark; for I do 
not see how it can be said that the axis of the pygidium of L. breviceps 
widens posteriorly, any more than that of any other species of the genus. 

In his remarks on page 104, Prof. W. compares L. pugnaz to L. nereus, 
a very distinct form. How it is to be distinguished by the “ want of artacu- 
lutions in the peripheral area of the caudal shield,” I do not understand ; 
since the lateral lobes of the pygidium of both species are marked by the 
sutural and intercostal furrows, as is clearly shown in the figure of Prof. W. 
and that of Vol. 2, Pal. N. Y. The same remarks seem to me applicable to 
what Prof. W. terms the “similar flat inarticulated flap ” of L. canadensis. 
Since Prof. WINCHELL has not illustrated the pleura of his species, and 
I have not seen any of these parts in connexion with the specimens 
obtained either in Wisconsin or at Bridgeport, I am not prepared to speak 
of their similarity or difference. 

Lichas pugnuzx is apparently a well-marked and distinct species, though 
the pygidium is very incorrectly represented in the figure. The glabella is, 
in all respects, very similar to that of Lichas boltont. 


‘<(c). Pterinea volans, W. & M.; with Avicula emacerata, CONRAD. Had 
‘* Prof. HALL seen the fall-grown and perfect specimens in our possession, 
it is doubtful whether this identification would have been made.” This 
is scarcely clear; but I understand Prof. WINCHELL to mean that he has 
identified Pterinea volans, W. & M., with specimens regarded by me as 
A. emacerata, CONRAD. The specimens communicated under this name 
(P. volans) by Prof. WINCHELL are not identical with those regarded by 
me as A. emacerata, but appear to me more nearly identical with 
P. striecosta, M‘CHESNEY. 


‘“<(d).”? Subulites brevis, W. & M., may prove a distinct species. Should 
the want of symmetry be found a constant feature, the specific distinction: 
should be maintained. 


conn lne following six new genera and species, described by Prof. Hatt, 
‘‘ have been identified by us with established forms.” [There are two new 
genera proposed, and five species as new. | 


‘“©(a). Ambonychia apher with A. mytiloidea, HALL.” Ambonychia aphea 
is distinct from A. mytzlozdes ; but I have been in error in citing A. acutz- 
rostra (See Addenda). 
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<<(b). Pterinea brisa is undoubtedly Ambonychia striecosta, M‘CHESNEY, 
or Pterinea striecosta, W. & M.”’ This may be true; but neither the figure 
of M‘CHESNEY, nor the specimen communicated by Prof. WINCHELL 
under this name, afford evidence of the fact, and the specimens or casts 
referred to are not identical with either the figure of M‘CHESNEY or my 
own specimen. A specimen in the collection of Prof. Marcy, correspond- 
ing with the figure of M‘CHEsneEy, is a larger shell with stronger ribs, 
and is different in form. A larger collection is required for a satisfactory 
determination. The gutta-percha cast, communicated by Prof. WINCHELI, 
under the name P. strz@costa, is a very different species from that figured 
by M‘CueEsney, and probably belonging to a different genus. 


‘““(c). Amphicalia lecdy?, HALL, is Ambonychia neglecta, M‘CHESNEY, or 
Pterinez neglecta, W.& M.” This species will scarcely be referred to 
PTERINEA, when its hinge structure is understood. The striated hinge plate 
mentioned by Profs. WINCHELL and Marcy, and which I have seen 
through the kindness of Prof. Marcy, appears as if oblique or expand- 
ing outward, giving space for a strong external ligament, while the 
large pit beneath the beaks does not ally it very nearly with PTERINEA ; 
and until we know more about it, I shall leave it under its proposed 
generic name of AMPHIC@LIA, though it is scarccly worth while to 
seek any relation to Lepropomus, which I believe the author of the 
genus will regard as composed of heterogeneous materials. In regard 
to identity with P. neglecta, I have been inclined to the opinion that there 
might be two species of this genus in the rocks of Wisconsin and Illinois ; 
numerous specimens presenting differences of outline, which are easily 
recognizable. The accompanying outline figures are, 1, copied from the 
figure given by M‘CuHEsney; and 2, from A. leidyz. It may require farther 
comparison, with larger collections, te demonstrate the identity or dif- 
ference of these forms. 


**(d). Plewrotomaria axion has been referred by us to P. halei, Hauw.” 
Notwithstanding the fact that Prof. WincHELL has identified P. azvion as 
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the species he referred to P. halez, the specimens which he sent to me 
under the latter name are not of that species, but of Pleurotomaria 
(Trochonema ?) pauper. In Prof. MARrcy’s collection there are numerous 
specimens of the latter species, and one fine cast of P. halez; but neither 
in this collection, nor in that sent by Prof. WINCHELL, is there any speci- 
men of P. azion. 

On page 98 of the Memoir, Prof. W. has added to Hawu’s description — 
of P. halec certain other characters, which are not known to belong to that 
species, and it would have been as well, perhaps, to have been sure of the 
identification, before extending or correcting the description. The cast of 
the umbilical cavity supposed to belong to this species, referred to on page 
98, and communicated under that name by Prof. W., is the cast of the 
umbilical cavity of the left side of Z’remanotus alpheus, and presents a 
sinistral aspect and peculiarly striated surface not belonging to the umbi- 
licus of any species of PLEUROTOMARIA or other similar turbinate shell. 

‘‘(e). TREMANOTUS, HALL, is a new subgenus of PorcELLIA, founded 
“upon our Bellerophon (Bucania) perforatus. We may have sufficient evi- 
‘“‘dence of the existence of dorsal perforations in this species. Neverthe- 
‘‘less the perfectly symmetrical enrolment of even the young shell, as 
‘‘well as the enormously expanded aperture (not seen by HAL), would 
‘‘seem to indicate stronger affinities with BELLEROPHON than with 
‘‘ PORCELLIA.”’ 

Since my publication was made a year or more in advance of that here 
cited, it seems to me that the language ‘‘ founded upon our Bellerophon 
perforatus’’ scarcely conveys the correct impression ; aid still it must have 
been so intended, since Prof. W.says at the outset (5, p. 108), that these 
‘have been identified by us with established forms ;” ergo, Bellerophon 
perforatus (nodarius, ms.) is an established form.* As a subgenus of PoR- 
CELLIA, I see no objection to ‘‘the symmetrical enrolment of even the 
young shell ;’’ and had the spire been oblique, except at the apex which 
I have not seen, I should scarcely have referred it to PORCELLIA; nor 
do I intend to deny its affinities with BrELLEROPHON by any means, 
since it seems to me to constitute a genus intermediate to the two Genera 
PoRCELLIA and BELLEROPHON, or to PORCELLIA and Bucanta. I 
have not been ignorant of the expanded aperture, having thus described it.+ 


* This is not the first time I have had occasion to remark a similar mode of reasoning in 
the writings of Prof. WINCHELL. In a paper published some years since in the proceed- . 
ings of the Phil. Acad. Nat. Sciences; in the course of some remarks on the Genus 
EessincotHuyris, Prof. W. says ** There are reasons for believing that Spirifer extenuatus, 

@ ‘* Haut, from the yellow sandstones at Burlington, will yet be found to possess the same 
** peculiarities, if itis not a variety of one of the following species,’? which he proceeds 
to describe. And so it may yet be found that species described by me many years since, will 
prove varieties of species about to be described or of others yet to be described. It will be 
a consolation, however, to learn which are the species and which the varieties : since it 
would appear that in describing a species with from ten to one hundred individuals 
before him, ‘* the author might not have had the true type in the collection under investiga- 
tion ;?? but it may subsequently be discovered in a single specimen by another person. 


} The first specimen of this species I ever saw, was in a collection brought from Illinois 
by Prof. C. U. SaEepArp, and placed in the Collection of the Lowell Institute in 1840 or 1841. 
The expanded and deeply striated aperture induced me, at that time, to regard the specimen 
as identical with Bellerophon dilatatus, SowEBBY (Murcuison’s Silurian System: Siluria, 
plate 25, figs. 5 and 6). 
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«The following five new species, described by us, have also been des- 
“cribed by HALL.” 


“ Tilenus worthenanus, W. and M. CI. insignis, Hat).” 

“ Acidaspis ida, W. and M. (.4. danai, Hatt).” 

“¢ Clidophorus macchesneyanus, W. and M. (Modiolopsis rectus, Hat).” 

“* Bellerophon (Bucania) perforatus, W. and M. (Tremanotus alpheus, Hatt) .” 
‘¢Gomphoceras marcye, W. and M. (Gomphoceras scrinum, Hau.” 


It would seem, from this arrangement, that Prof. WINCHELL regards 
the species of W. and M. as having precedence, notwithstanding my 
species were published a year previous to these. 

The specimens communicated by Prof. W1incHELL under the name 
of Illenus worthenanus are, the glabelle of Illenus armatus ; and one part 
of a glabella of Cerawrus with hypostoma attached, which is probably the 
hypostoma described on page 105 of the memoir. The pygidium accom- 
panying these, under the same name, is apparently the one described on 
p- 105, and belongs to I. armatus. In the collections of Prof. Marcy there 
are several glabelle and imperfect heads of J. armatus, and a very good 
head of Idlenus insignis ; all of which were communicated under the name 
I. worthenanus. 


Acidaspis ida, W. and M., is identical with A. danaz,* Hatu. Clido- 
phorus macchesneyanus, W.and M., is Modiolopsis rectus, Hau. 1 can- 
not understand why such a form, with distinctly defined muscular impres- 
sions and absence of anything like a elavicular ridge, should have been 
referred to CLIDOPHORUS. 


Bellerophon (Bucania) perforatus, W. and M., is Tremanotus alpheus, 
HALt, already cited. 


Gomphoceras marcye, W.andM., is Gomphoceras scrintum,* HALL. 


Avicula undata, HALL. In continuing this reference, I did not of course 
regard it as a true AVICULA, but as having characters so nearly those of 
that genus, that this reference seemed more proper than any other. The 
species is not a PrmRINEA. It has one small anterior tooth in each valve; 
and an oblique posterior tooth, with a second shorter one in the right valve. 
The muscular sear is large and subcentral. These characters appear to me 
more nearly those of AvIcuLA than of PTERINEA. The teeth are correctly 
described by Prof. WINCHELL as “‘ posterior, linear, diverging teeth,” 
which are quite oblique at the posterior extremity. The figure, however, 
gives the teeth as parallel. 

The species referred by me to Modiolopsis subalatus ? is nota PTERINEA : 
neither do the specimens thus referred by Prof. WINCHELL ‘‘ possess the 
characters of a true PTERINEA;’’ nor do I see any objection to its refe- 


« Prof. WINCHELL having expressed a desire to retain the names of Acidaspis ida and 
Gomphoceras marcye for the species published as above by me, I am quite willing to 
relinquish the claim of priority so far as I am personally concerned, and shall be gratified 
to see these names adopted by naturalists. 
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rence to Moptoxopsis, till more satisfactory relations shall be found. The 
description of ‘radiating ridges on the anterior slope,’ should probably 
be on the posterior slope, which is thus marked. 


I shall take the liberty, in this connexion, of commenting upon some of 
the species described in this memoir, in the order of their arrangement. 


Favosttes venustus ? Hatt sp., Pal. N. Y., Vol. ii, pa. 120, pl. xxxiv, f. 1a—1. 

The Fuvosites venustus is a massive coral, occurring in hemispheric 
forms, not difficult of recognition in its ordinary condition ; and no one 
has a right to mistake ‘‘an expanded incrusting coral, adapting itself to 
the inequalities of the underlying surface,”’ for this species. A comparison 
with Thecostegites hemisphericus of R@MER, a species having all the cha- 
racters of my Genus CALLOPORA, is equally wide of the characters of 
Favosites venusta. Iam compelled to say, but without asperity, that such 
comparisons do our science no good or credit. 

The Chicago specimen, referred to by Prof. WINCHELL, has been 
obligingly loaned to me by him for examination, and I regard it as the 
upper part of an irregularly hemispheric mass, which adheres to the stone 
by the cell-apertures of the unequal upper surface, while the lower part 
has been broken off or dissolved, leaving short portions of the tubes which 
are presented from the lower side. The specimen is too obscure for positive 
determination, but is probably the F. venusta. 

I have not critically examined the species of CLADOPORA described, 
except the C. retzculata. The condition of these fossils, and of the greater 
part of the Corals and Bryozoa in the Magnesian limestones of Wisconsin 
and Illinois, renders their determination difficult and often unsatisfactory, 
and naturalists might not always be able to agree regarding specific identity 
or difference. 


Ischadites tesselatus, W.and M., page 85, plate ii, fig. 3. 


This species is identical in form and characters with Receptaculztes 
infundibulus, Report of Progress Geol. Survey of Wisconsin, p. 16. 1861. 


Actinocrinus obpyramidalis, W. and M. page 87, plate ii, fig. 4. 


This species I regard as identical with Melocrinus verneuilit = Turbino- 
crinus verneudli of Troost. It has not the structure of an ACTINOCRINUS. 
This opinion is fortified by an examination of the original specimen in the 
collection of Prof. Marcy. 


Megisrocrinus (Owen and SuumaRp), page 87. 

The forms referred to this genus by W. and M. are not of the type of 
MEGISTOCRINUS of OWEN and SHUMARD, but are of the Genus SACCOCRI- 
Nus (HALL). If the division of the Genus AcTINOCRINUS shall be recog- 
nized, then Muraistocrinus will be adopted for forms like the typical 
species of the genus, of which there are several in the carboniferous lime- 
stones. The generic name SACCOCRINUS was proposed for a form quite 
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distinct from those of MEGISTOCRINUS, and which, so far as known, are of 


silurian age. 


Megistocrinus marcouanus, W. and M., is Saccocrinus christyz, HALL = 
Actinocrinus whitfieldc.* An examination of the figure, and a subsequent 
examination of a specimen thus labelled in Prof. Marcy’s collection, and 
which appears to have been the original of the figure given, leaves no 
doubt regarding the identity. The bifurcations of the rays take place in 
precisely the same manner in the two individuals; and differences as great 
as those indicated, in the plates and form of the body, can be detected 
between many of the individuals from Waldron, and are of no specific impor- 
tance. Prof. W. points out a difference in the number of interradial plates, 
stating that they are always less than fifteen. Now there are only two of the 
interradial areas of his specimen showing plates, and either of them will 
show fifteen plates, or even more than this number, counting the smaller 
ones in the upper part of the area. In one of the areas, sixteen plates can 
be distinctly counted. From the concluding paragraph of the description, 
one might infer that he is not aware that the formula of the Genus Mraits- 
TOORINUS is the same as that of AcrrNocRINUS. There was no necessity’ 
for feeling ‘‘ constrained to say,’’ what every one knew before. 

Megistocrinus infeliz, W. and M., p. 110, is only a smaller individual of 
the preceding species, possessing all the characters of the Waldron speci- 
mens and none others. The number of interradial plates may appear less, 
as those of the upper part of the area are too small to be counted in a 
cast of the interior, especially since this cast is very indistinctly preserved 
in some of its parts. The constrictions of the interradial and anal areas 
between the arm-bases is a character common to all the Waldron speci- 
mens, when preserving the margin of the dome. This feature is well shown 
in Saccorinus speciosus,t figured by Ramer. The bifurcation of the rays 
takes place at the same height as in the Waldron species of the same 
size ; the ridges along the radial series are subject to much variation, but 
these differences are of no specific value. Both Prof. WINCHELL’s figure 
and specimen leave no doubt of the identity of this form with Saccocrinus 
christyz, HALL. 


Megistocrinus necis, W. and M., pa. 110, in the smaller specimen, is 
pentagonal at the base and constricted above. The specimen communicated 
by Prof. WINCHELL under this name appears to be the one given in out- 
line, which I should regard as S. chréstyz with the summit unusually 
constricted, but showing no marks of specific distinction. 


Ichthyocrinus corbis, W. and M., pa. 89, has already been noticed. The 
diagram given cannot have been made from any specimen in the collection 


* There being already an Acfinocrinus christyi, the Niagara species would be a syno- 
nym, unlesss the Genus Saccocrinus be adopted. 

} The fossil referred by Dr. Ra@MeER to Saccocrinus speciosus is probably not of that 
species, but more likely identical with the Waldron species. 
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communicated by Prof. Marcy; nor do I conceive it possible that any 
species, with the structure given, exists in these rocks. Prof. WINCHELL 
speaks of ‘‘the large size of the basal plates, correspondig to the sides 
‘‘instead of the angles of the pentagonal base,” pa. 89; and yet, on page 
108, in distinguishing it from I. swhangularis, he remarks, that ‘besides 
‘“‘the uniform want of angularity of this species,” ete., which character he 
had previously admitted. Now the basal plates of this genus are very 
minute, and the subradials, usually regarded as basal plates, are like- 
wise quite small, and can only be described as of ‘‘large size’’ by uniting 
with them the first radials, which would necessarily leave two radials above. 


Lecanocrinus pusillus, W. and M., pa. 90. Specimens communicated by 
Prof. Marcy, which correspond in form and proportions with the descrip- 
tion of this species, belong to the Genus CYATHOCRINUS or POTERIOCRI- 
NUS, ani are identical with the species I have described as Cyathocrinus 
pusillus, referred to on page 324 (20) of this paper, and which differs very 
little from Poteriocrinus pisiformis from the same horizon in Tennessee. 


Sirophomena macra, W. and M., pa. 91, is Strophomena (Strophodonta) 
semifasciata, HALL, Transactions of the Albany Institute, Vol. iv. A 
comparison of the interior and exterior of specimens from Waldron, 
Indiana, leaves no room for ‘specific distinction. I have not obtained this 
species from Wisconsin. 


Strophomena niagarensis, W.and M., pa. 92. A comparison of nume- 
rous specimens of Strophomena profunda with the specimen communicated 
by Prof. WINCHELL, affords no means for specific distinction. In the speci- 
men of S. profunda, figured on pl. 13 (4), the lithographer has taken 
some liberties in the representation of the muscular impression, which 
define it too strongly, and render it a little too short ; while in the figure 
of Prof. WINCHELL, it is too strongly limited on its anterior border, and 
proportionally too narrow for the specimen. 


Streptorhynchus hemzaster, W. and M., pa. 93, is a young individual of 
Streptorhynchus subplana, CONRAD sp. 


Pentamerus chicagoensis, W. and M., pa. 94, is represented with five 
plications on each side; while the specimen shows two strong ones in the 
centre, a much smaller one adjacent on the side ; and outside of thisa broad 
low elevation, while the third one is not defined by any depression between 
it and the margin of the shell. The specimen is quite imperfect, but [ am 
inclined to believe it will prove only an extravagant form of P. ventricosus. 


Pleurotomaria gonopleura, W. and M., pa. 98. This species does not 
resemble P. hoyi, HALL, but is the same which I have compared with 
Murchisonia hercyna, BILLINGS (page 845 (41) ), which it much resembles. 
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Platyceras campanulatum, W. and M., pa. 99, seems to be only one of 
the phases assumed by Platyostoma niagarensis in its wide geographical 
distribution. 


Orthoceras nodocostum (M‘CHESNEY), W. and M., pa. 101. Prof. W1n- 
CHELL says, ‘‘ No annular striae can be seen on our specimens. The longi- 
‘tudinal ridges are barely discernible on the shell, and leave no trace upon 
‘‘the cast.’’ The figure of Mr. M‘CuxEsney represents annular strive upon 
his specimens, and I have never seen the shell without these markings. 
and the casts, or partial casts, usually show the longitudinal ridges more 
distinetly than the shell. 

IT have received from Prof. WINCHELL a gutta-percha cast, under the 
name QO. nodocostum; and I have likewise had an apportunity of examin- 
ing, in Prof. Marcy’s collection, the matrix from which this cast was 
taken. This matrix, although obscured by the crystalline matter which has 
taken the place of the shell, nevertheless preserves the marks of annular 
striz, quite as distinctly as it does the longitudinal ridges or nodes. It is 
unnecessary to multiply remarks upon this fossil. 


Gomphoceras marcye, W.and M., pa. 101, is G. scrintum, HALL. 


Lituites hercules, W. and M., pa. 102, pl. iii, f. 9. The shell is not a 
LiruirEs, but a CyrToceRAS of large size, presenting some peculiarities, 
and described by me as C. amplicorne. The original specimen, communica- 
ted by Prof. Maroy, has enabled me to make this correction of the spe- 
cific name. 


Gyroceras hannisterz, W. and M., pa. 102. The gutta-percha cast from 
Prof. WINCHELL, under this name, is a species of TROCHOCERAS = 
Trochoceras bannisterz. 


Lichas pugnazx, W.and M., pa. 103, pl. iii, f. 10. I have already pointed 
out the differences between this species and L. breviceps ? The representa- 
tion of the pygidium by Prof. WINCHELL is very unfortunate. The third 
or posterior annulation of the figure is the anterior one of the axis. The 
two anterior ones of the figure have no connexion whatever with the pygi- 
dium, and do not exist in the specimen; nor is there anything resembling 
them. The anterior margins of the lateral lobes, as well as the anterior 
border of the single annulation, clearly show the limits of the pygidium in 
that direction. The left lateral lobe should be carried a little higher at the 
axial furrow, and the right side be continued in a similar manner, leaving 
off the two anterior rings of the axis. This condition is clearly shown in 
the original specimen. 


Bronteus occasus, W. and M., pa. 104, pl. iii, f. 12. The specimens 
communicated by Profs. WINCHELL and Marcy under this name are 
identical with Brontews acamas, being only smaller specimens. The figure 
cited above conveys a very imperfect idea of the fossil. 


[Assem. No. 239. 50 
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Itlenus (Bumastus) worthenanus, W. and M., pa. 105 (not figured), and 
Acidaspis ida, W. and M., pa. 106. I have already commented upon these 
species on page 389. 


Porcellia senex, W. and M., pa. 111, pl. iii, f. 6. 

‘‘ SHELL small, consisting of one and a half or two very rapidly enlarging, 
‘‘detached whorls, which are somewhat oblique in the young shell, but 
‘afterwards continue very nearly in one plane. Toward the aperture 
‘“‘the shell is flattened and subnodulous on the dorsum.”’ 

The specimen is a cast of the interior of a PLATYCERAS, closely allied 
to P. ntagarense; and the spire is oblique throughout its entire extent, 
the two sides of the shell being nowhere symmetrical. There are a few 
undulations on the back, from inequalities of growth at the aperture, 
which has been deeply sinuate ; but there is no evidence of the narrow 
carina on the dorsum, or slit at the aperture, characteristic of PORCELLIA. 


INDEX, AND LIST OF FOSSILS 


Which have been described or identified as occurring in the Limestones of the 
Niagara group in Wisconsin, Illinois and Iowa. Those which have not come 
under the observation of the writer are marked with an asterisk (*). When 
described in the present report, the page is referred to in the usual manner. 
Names in italics are synonimes. 


FORAMINIFERA. 
Page 
Receptaculites hemisphericus, Hatt, Geol. Report Wisconsin, pa. 16, 1861. 
R. infundibulus, Hatt, Id. pa. 16, 1861. 
= R. tessellatus, W. and M. 
Ischadites tessellatus, W. and M., Memoirs Boston Soc. Nat. Hist., Vol. i, 


pa. 85d, pl. 2, f. 3. 
= Receptaculites infundibulus. 


ZOOPHYTA. 


*Petraia calicula = Streptelasma calicula, Hatt, Pal. N. Y., Vol. ii, pa. 111, 
pl. 82, f. 1 ; 
*Zaphrentis turbinatum = Polydilasma turbinatum, Hatz, Pal. N. Y., Vol. ii, 
Phy pa. 212% pl. 32) f. 2. 
Diphyllum cespitosum, Hatt, Pal. N. Y., Vol. ii, pa. 116, pl. 33, f. 1. 
rN : ‘ i : 
Favosites niagarensis, Hatz, Pal. N. Y., Vol. ii, pa. 125, pl. 34 bis, f. 4a, b. 
= fF. gothlandicu? 
F. favosa, Gotp. = F. striata? Say, Amer. Jour. of Science, Vol. vii, 
pa. 881. Pal. N. Y., Vol. ii. pa. 126, pl. 34 bis, f. 5. 
Heliolites pyriformis, Gurrr., Pal. N. Y., Vol."ii, pa. 183, pl. 86 A, f. 1. 
H. macrostylis, Hatt, Pal. N. Y., Vol. ii, pa. 185, pl. 362, f. 2. 
Halysites catenulatus, Linn. 
Stromatopora concentrica, Goupr. 


BRYOZOA. 

*Cladopora fibrosa, Hatt, Pal. N. Y., Vol. ii., pa. 139. 

*C. lichenoides, W. and. M., Mem. Bost. Soc. Nat. Hist., Vol.i, pa. 84, 
ORAS ia ale 

“G: serrata, Hatt, Pal. N. Y., Vol. ii, pa. 187. 

C. reticulata, Hath, Pal. N. Y., Vol. ii, pa. 141, pl. 39, f. 3. 

awe verticillata, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 84, 

pl. 2, f. 2. 


Fenestellaelegans, Hat, Pal. N. Y., Vol. ii, pa. 164. 

Polypora incepta, Hatt, Pal. N. Y., Vol. ii, pa. 167. 
*Stictopora punctipora, Hazu. Identified by W. and M. 
*Lichenalia concentrica, Hatz. Identified by W. and M. 


ECHINODERMATA. 
PEMIOGYSLILES IMAGO, FUATIN, cb o5s 0's oe sie valalvies) sleidc NA Or Atco My aietovaiess os avers 314 
Crmocystites chrysalis, FUATIA. 5.65 ccciecccdseaes die BES ORISSA SMe Su 318 
C: mectus, Aun see Rhodocrimus [i te is. ssi es oe ce nes SF otaiie Oke 
Pe Mane ADIbea MOMOSHA EN ATL. 2 is-e.e cc 5) eix'e.4 disiere lai aes. se 0/9 0 s:00)e eleiele ccole «See seen 316 
ETMCOSMMLES, SUD ELOVOSUS.\ EL ATM. voc cies a's sass ecg ess ves neiee ee cued ys aciea ge 316 
312 


UOMO ermine sea MOLNINS, MallATiLectsiaeis sca asic aeasee sense beds ssa vecsces sees ees 
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Holocystites alternatus, Hatz, = Caryocystites alternatus, Hatt, Geol. Rep. 
Wisconsin, p. 23, 1861..... ojos jae lena atalieiouneratomianetekereaedelt te eke erecta 312 
H. cylindricus, Hann, = Caryocystites cylindricus, Haut, Geol. Rep. 
WASCONSII, yp. 2a, LOOM e cy ccisteierausteneeserelnanienaliieremiersoreanicis cele state 311 
H. OVAtUS, - FLATE 452 ei. iilot otto hein & bidietereys toyste eieietereieiaie ionejeie its ots olsicrere 313 
BE Seutell lacus, ell Anite mycin ste eter ateeie ke chal s ceteris ietetenoners sraretovouetmachers teva lsnersken 314 
lel sphericus, W. and M., Mem. Bost. Soc. Nat. Hist. Vol. i, p. 111. 
H. WINGMEN, TAGE. fe s Si cess oe et ee ere ne tne ere sieraren eM oo 313 
Gomphocystites clavus, Hatn...... SEAMEN nates HL Atea adhe da See ENG ON ee dE 310 
G. Slams, MELA Ln as tickers 0% dtolemelclelele ox SHOR LR, ate keer Bills: hdcis ated lave . 810 
G. tenax, Hatt (Nomey one ONLY). <2. afmieleenielem terete PS co « 310 
Actinocrinus christyi, see Saccocrinus....... oi -ay"h 0 aylernt Sa ga Ngpaite 7s Ceveue er oko setaneuateta a onan 326 
Jf. obpyramidalis, W. and M., = Melocrinus verneuilii. 
A. SEMMMPAC TALUS cree eneleyerenels Sietevercrenehs ero eck tee <rersel cin ote penereRe eae neretene enero. | 
A. whitfieldi:—= SaACCOCLMUS AAT. \ -. ctele aieisiieale te cteisicreiel osetia oie ieee 326 


Actinocrinus, see Saccocrinus and Megistocrinus. 
Caryocrinus ornatus, Say, Pl. 11 (2), f. 17. 


Cyathocrimus Cora... va. cee Wha siel atereseliaib oie cinta able 6 HU. eine mrad: Gee . 824 
C pusillus, Hatz, Trans. Albany Institute, Vol. iv, p. 200, 1862...... 324 
= Lecanocrinus, W. and M. 

C. WAU KOM 25 einie’inl cle vm saio a Sreteyare ete core lettve vein er eleis cle oyetace cele ustemenoeerere . 824 
Eucalyptocrinus armosus, M‘C., New. Pal. fossils, 1861, = Glyptocrinus. 

E. ceelatus, Pal. N. Y., Vol. ii, pa. 210, pl. 47, fivdl i, scuekhiidee ee 329 
Dig chicagoensis, W. and M., Mem. Bost. Soc., Vol. {, p. 90. 

K. COVMUbUS, TVA. 7 ore ers ale tell ale Sere erecta wietoleln late azaerss Giais mre tenere 2. 822 
E. e Var. ‘excavate, TAGE ss. sisi lew eilepeters sual ere ave 6,8) tere 322 
E crassus, Harz, Trans. Albany Institute, Vol. iv, p. 197. 1862...... 323 
E ODCOMICUS, “ELAWI. «2 cre 5 «1a ate aie delokaloue tres eleretens oeeyaicie tteua riche rei ieee 323 
E. ornatus, Hatt, Geol. Rept. Wisconsin, p. 20. 1861............... 329 
Glyptaster occidentalis, trae, Trans. Albany Inst., Vol. iv, p. 204. 1862..... . 826 
G. ? pentangularis, EH Atmt 2. {05.206 oe aie onieeie tee eee eslatle 326 
Glyptocrinus armosus, M‘Cursnry sp. = Eucalyptocrinus, M‘C...........-+6- 328 
eG carleyi, Hat, Trans. Albany Inst. Vol. iv, p. 203. 1862. Identified 
by W. and M. 
G. nobilis, Hau, Geol. Report, Wisconsin, p. 21. 1861.... 0.5... ese 328 
G. siphonatus, Haun, Geol. Rept. Wisconsin, p. 21. 1861. 
a= G. ATMOSTISE:s: «010.0 sts/islo bio ete wie aha Ries acts Se oe eee 328 


Icthyocrinus corbis, W. and M., Mem. Bos. Soc. Nat. Hist., Vol. 1, p. 89. 
= I. subangularis, Hatt. 


I. subangularis, Haun, Trans. Albany Inst., Vol. 4, p. 201. 1862...... 325 
Lampterocrinus inflatus, Hann, = Balanocrinus inflatus, Haut, Geol. Rep. Wis- 
COMSIN(P. 22.; PBOM car. ceta'e shcpeinlea siacisteueiclae te eee rae eae . 328 
Lecanocrinus pusillus, W. and M., Mem. Bost. Soc. Nat. Hist.,Vol..i, p. 90. 
= Cyathocri inus POUSTL WS AT) OS elo assy cus ters) apalele tanererertalagenteene 324 
byrioerinus Sculptilis, RAT. cs elo oi, ecaleteue ese ela ela eteiet ae oreo a eee . 325 
Macrostylocrinus striatus, Hatt, Trans. Albany Inst., Vol. iv, p. 207. 1862..... 327 
Megistocrinus marcouanus, W. and M., Mem. Bost. Soc. Nat. Hist., pa. 87, pl. 2, 
f. 5. = Saccocrinus christyi, Hau. 
M. infelix, W. and M., loc. cit. pa. 110; pl. 2, f. 7. 
== Saccocrinus christyi, Hatt. 
M. necis, = Saccocrinus, HAL. 
Melocrinus. verneuili,. TROOST sp... FLAT L.csxe tou caterers we tere yeas Eeciol sto eeremea 327 


= Actinocrinus obpyramidalis, W. and M., loc. Cit. 
== Turbinocrinus, Troost. 


RROdoerMus. (S10. May lOCr MUS -.2cc etme cere ane etre eerie kas misiecohe Sit ola weet InlchemeO neh 
HR HOMOETIMUS [EF] POCUUGE Mie eins Gs evans. & hagiee Gave ugaae ie Golleneo halle eee ieae ell eu tal eieer nee 318 
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SEMEGOCMINUS GUEISHY!, FIAEE, LOG. Gibs. .sae'c ccc secseestiee cece wsic cree seseceds 326 
= Megistecrinus marcouanus and M. infeliz, W.and M. loc. cit. 

8. necis, W. and M., sp. Megistocrinus, W. and M. 

Turbinocrinus verneutlti, Troost, see Melocrinus verneuilii, Troosr sp. 

BRACHIOPODA. 

Obolus conradi, Hatn......... Astle davon Gb adol SSCA OOOO Dot UR bboe Spor cease OOS 

Orthis elegantula, Datman. 

‘0.. Habellites, Hau. 

O. hybrida, SowErRsy. 

Streptorhynchus subplana, Conrap, = S. hemiaster, W. and M. 

8. hemiaster, W.and M. (=S. subplana, Con.), Mem. Bost. Soc. Nat. 


Hist., Vol. i, pa. 98, pl. 2, f. 10. 


Strophomena macra, W.&M., Mem. Bost. Soc. Nat. Hist., Vol.i, pa. 91, pl. 2. f. 8. 
= Strophodonta semifasciata, Haun. 


8. niagarensis, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 92, 
Dl 2aie oy == Strophodonta profunda, Haun. 
Ss. mlointciialis WAHL. 
Strophodonta profunda, Hatt, Pal. N. Y., Vol. ii, p. 61.........ccececeeeees 369. 
8. semifasciata, Hatt, Trans. Aipiae Inst., Vol. 4, p. 210. 1862. 


= S. macra, W. and M., loc. cit. 
*Spirifera crispa, SowERBY. 


S. eudora, Hatz, Geol. Rep. Wisconsin, 1861, p. 26....... Mpc ce 370 
Ss. gibbosa, Haut, Geol. Rep. Wisconsin, 1861, p. 25...........-.... 370 
S. inconstans, Hatt, Geol. Rep. Wisconsin, page 26. 1861. 

= 8S. racinensis, M‘C. = S. nobilis. 
Ss. AISCN AAT Gg « gcie c.<.c'.ns a= ye HAG SUGLEUOSSS OF Oy Os SS dnaweoOO.Ake . 372 
S. niagarensis, CONRAD, Jour, Acad. Nat. Sci. Phil., Vol. 8, p. 261. 
Ss. PUGS: a AE EY ANID EY VLOG suCltiaaaatelenalafe re.cieev ware aictoah oitte abate la.c es 0 xysvecayo 372 
Se plicatella, var. raat SOW 5 1OGE- Gil. asaits:cRE Seisise Gfo-les |ivyia tease JOEL 
Ss. similior, W. and M., Mem. Bost. Soc. Nat. Hist, Vol. i, p. 98. 

= Pentamerus. 
8. racinensis, M‘Cursney, Paleozoic Fossils, p. 84. 1861. 


= 8S. inconsians = S. nobilis. 
Meristina nitida, Hatt sp. —Atrypa nitida, Pal. N. Y., Vol. ii, pa. 268, pl. 58, f. 1. 
Trematospira matthewsoni, M‘C., New Pal. Fossils, p. 71. 1860. 
Atrypa reticularis, LInn. 
A nodostriata, Haut, Pal. N. Y., Vol. ii, p. 272. 


Pentamerus arcuosus, M‘Cursnry, New Paleozoic Fossils, p. 87. 1861. 
= ? P.ventricosus, Hatt. 


P. bisinuatus, M‘C., New Pal. Fossils, p. 85. 1861 = P. oblongus. 


. chicagoensis, W. & M., Mem. Bost. Soc. Nat. Hist., pa. 94, pl. 2, f. 11. 
= ? P. ventricosus, HAL. 


crassoradius, M‘C., New Pal. Fossils, p. 87. 1861. 
multicostatus, Hatt, Geol. Rep. Wisconsin, p. 1. 1860.......... - 373 


oblongus, SowreBy, Silurian System. 
= P. bisinuatus, M‘C. loc. cit. 


occidentalis, Hann, Pal. N. Y., Vol. ii, p. 841. 
trisinuatus, M‘C., New Pal. Fossils. 
= Athyris ? pa. 86, pl. 8, f. 2. 1861. 
ventricosus, Hatt, Geol. Rep. Wisconsin, p. 2. 1860........000% . 874 
hynchonella cuneata, DanMaAn. 
neglecta, Hatt, Pal. N. Y., Vol. ii, pp. 70 and 274. 


* 
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LAMELLIBRANCHIATA. 
Avicula? emacerata? (Con.), Hatz, Pal. N. Y., Vol. ii, pa. 282, pl. 59, f. 1..... 387 
A. UNdata vERAT Ts baleoN, 6. Viole it," pay 26a. olen te een ee vrs ererene 336 
Pterinea brisa, Hatt. Compare P. strizcosta. M‘Cuesney, loc. cit. 337 
lees cyrtodontoides, W. and M., Mem. Bost. Soc. Nat. Hist., Vol.i, p. 95. 
=P. revoluta, W.and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 95, pl. 2, 
f. 12, = [?] P. strizcosta. 
P. volans, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, p. 95. 
YAmbony Ghiakacutitostia,« EVAL.) lols tate e stellt ei) oreteven nie erate avel ater etetettrel teas 386 & 3881 
=A mytiloides, Hatt, Geol. Rep. Wisconsin, p. 2. £860. 
A. EVDINGEY SUN 6.45 fb ONb odd DodOdda OC Ooo dado neces eieaticies asses (ORG 
A. mytiloides, Hatt, Geol. Rep. Wisconsin, p. 2. 1860. 
= A. acutirostra. 
A. neglecta, M‘Cursney, New Paleozoic Fossils, p. 88. 1861. 
= Amphiccelia leidyi ? 
Amphiccelia leidyi = Ambonychia neglecta ? loc. Cit............ecccnses cone 339 
Cypricandinia apatare cece sss cee «(eae wTulehe tte scare susiecd 3.0, c ere cuneeh eae eonietete ae oe eee 337 
Cypricardites ¢ squad rilabera, wb Mists retecrete aletalelolstelaiers =e eletey ele) aielaiete aie ioie er eteristetetete 340 
IPaleeO Garda. CORCIOPMATS, WL ATI c.<:ctave volcom ote trys elo have. ereltavo usec evccorel Aevercacfee relented 341 


Cleidophorus macchesneyanus, W. and M., Mem. Bost. Soc. Nat. Hist., Vol..1, 
par Gov pleco, fez, — Modiolopsis rectus, Hatt. 


MOCO WosEMChouesws, JEL NS 565666 G05q550 Gong 2Ogddd bb U dno oOCDoHScGadnoonns 308 
M. TECEUS) TAT cia cieihlera aia eters le ene ano CueHGite, 4 acctee orate uaeerele eye) otere cae eae 338 
M. SUDalatiS, EVAR ES cays.2 eevee a/ctepegens fee « oeie a2) tehoiats cual ete cesar ane nae 339 
Conocardium oan and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 87, 
pl. 2 
C. ornatum, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 111, 
pla 2,t: 1. 


Edmondia nilesi, W.and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 97, pl. 2, f. 18. 
= ? Modiolopsis nilesi. 


GASTEROPODA. 


Subulites brevis, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 100, pl. 2, f. 19. 
= §. ventricosus ? 


S. VeMtriCosws, TEUADL. cece: sereccte seks soclonege ae gre; aiousi's @ apoio Reeiesecse Ne 346 
Loxonema leda, HAtL..... slkeirajansiehe ixjeiislaileleaeletele) sos oie! as ¥alc felniolohavetale) sietisteiey 346 & 3867 
Cyclonema? \ele vats, EU Atm sci...csysisoielesemnbteuercpeeMeiiete ousisie exerers Beteaaqgeacgoces do 342 
Hunemea, ? trilmedtas TELAT cc's ie 2150515, arorscs eanio tel sie ce ieuaeees eagtan eee emits seater sans eee 846 
Trochonema, fatua, HALD......0.0- 0.0000 eToteloleheheselere/oiehats evekepere poy eheteies cece 345 
al Gide, leUNiis eooasdgdeocs5 Be adeoucogosGe dead soe AB ONE ORO . 365 
Straparollus mopsus, Hatt........ AAC O71 OFT oe eareredodesenor ees estecers ave Socsc0 sooo fee 
Plewrotomaria; Axion 7 HWATL «5 oes de! Husanaye ich ota Skeeter s eyeik eda Es ee ate ka eee yehereile eae eee 344 
Pe eenen ee W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 98, 

pl. 3, f. 4. 
13 halei, Hatz, Geol. Rep. Wisconsin, 1861, p. 84.........00.- 344 & 364 
IP halei, W. and M. = Trochonema pauper 
PB: hoyi, Harz, Geol. Rep. Wisconsin, 1861, p. 35........0- 6: 6 cieieiletee pee 
P. idia, Haut, Geol. Rep. Wisconsin, 1861; p83... 602. 66. oe ve ene 365 
iP. labrosa, var. occidens, HALL.......... Srakcare otamet Siete SASS RnNEY fry 343 
IP, OG CAGMENS MEIAGly|s cieleicle <iciels cusses nioleiajaieua,e atenctone tata tate ete etetats cieje ls a OU 
P. pauper TALI rochonema tic ocean eee eee oie era .- 343 

gl ee ea W. and M.. Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 98, 
[Oly ay 16, 


Murchisonia conradi, HALL.......... 0000. i eR esialtes ges ee ic rere nae 344 
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M. PRRs Mea MISTI TING GAN ceqt at afole hme Css wtaara HENS Wale ete eles ee ele keels e 345 
compare Pleurotomaria gonopleura, W. and M. 
M. laphami, Hat, Geol. Rep. Wisconsin, p. 86. 1861......... Merwe 366 
*Holopea chicagoensis, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 99, 
pin 2, -f 1S: 
H. PUES MMMENSIS, PSELUUNGS,, minis ropes cheleh\oy osesie epee etn acaletio shel ete ac seecas O40 
H. harmonia ?......... erate etedtay aiey-Pay ap ayouel ohehausscr'es sate steerer -tdetonainletate:«\cis!s! sls) ofa 342 
*H. maser cisls W. and M., Mem. Bost. Soc. Nat. ‘Hist., Vol. i, pa. 99, 
Dis oy folie 
Tremanotus biphons, META DHTiey eigees eoicter ete Bra ah teen ch turers later ot avers « 0 Wie’ e pic's ialiew sve 347 


== Bellerophon (Bucania) perforatus, W. and M. 
*Platyceras campanulatum, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 99, 


ple ets 6. 
hal oes niagarensis, Hatt, = Acroculia niagarensts, Haut, Pal. N. Y., 
RODD MLPA ce OSs lO Opmber ators eiers) oo 'orta aid cheese <ateiisiale. + eels aCe) 0. © sieve 341 
Platyostoma niagarensis, Hatz, Pal. N. Y., Vol. ii, pa. 287, pl. 60, f. 1....... -. 842 
Porcellia senex, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 111, pl. 3, f. 6. 
== Platyceras. 
Bucania angustata, Hat........ Re eV OE a isco ctu eon si oie: eit alah okeranol winicytallan sy aicacaegs Setavay akon 346 
a 3% chicagoensis, M‘C., New Pal. Fossils pa. 69, pl. 8, f. 4 & 5. 1860. 
“DB: crassolare, M‘C., Now Pal. Fossils, pa. 91. 1861. 
Ds pervoluta, M‘C., New Pal. Fossils, pa. 91. 1861. 


Bellerophon (Bucania) perforatus, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, 
pa. LOO pl. 3, f. 7 
= Tremanotus alpheus, Hatt. 


CEPHALOPODA. 
Orthoceras abnorme, HALL.......0..000. SRbe noe e BRO GIENS S Gees Mal aps aiat atarnoraterote 355 
O. BUTEA sc EV AMAT e101 «10 5's) eiete sisteys slob shai ols cic pobavcgsbe te) suede ie 2fay s BAOSO OOOO 354 
QO: angulatum ? WAHL........ Be SoamOoe mielatalovel Shs coke ebsytuils yoked arias cut ae take 3538 
O. Ep noT UG UUTND 5S) O WHEL RRABB YE 5: yoiini(sie 0; oy ley p lerahene le rcuatetehbdancls. dtwie'« svsleveoah ofeveieio cess 351 
= QO. nodocostum, M‘C.., loc. cit. 
£0; eameolare, M‘C., New Pal. Fossils, p. 93. 1861. . 
O. columnare, Hatt, Geol. Rep. ee ie We Ay SOOM ins chelorsieum alors . 301 
‘0. CLES SESMS EAT aie 5) <r olaralelaatoleyars) cl steisiol o/cicheue/e/=icl- Sistcyiaveiel seonyers weenie OOS 
*O. hoyi, M‘Cuxrsnry, New Pal. ‘Fossils, p. 92. 1861. 
oO. trregulare, M‘C., New Pal. Fossils, pa. 94, pl. 7, f. 7. 1861. 
= 0. woodworthi, Idem, expl. plates. 
=O: laphami, M‘C., New Pal. Fossils, p. 91. 1861. 
*O. lineolatum, M‘C., New Pal. Fossils, p. 93. 1861. 
O. niagarense, HALL... ...... A hMciG Giles cllc Oh keen eee ke oka aerstars 356 
_O. medullare, Hatt, Geol. Rep. My iecone 1860, e LY SAGE OD OO 353 & 381 
= 0. strielineatum, M‘C a 
oO. nodocostum, M‘C., New Pal. Fossils, pa. 04, WE Of 5. 1861 
— 0. annulatum.. 
oO. scammoni, M‘C., New Pal. Fossils, p. 92. 1861. 
eG) columnare, Hatt, loc. cit. 
O. strielineatum, M‘C. New Pal. Fossils, p. 94. 1861. 
= 0. medullare. 
*O. woodworthi, M‘C., New Pal. Fossils, pl. 7, f. 7. 
O. irregulare, M‘C., loc. cit. 
Cyrtoceras amplicorne, Hatt, = (C. hercules, loc. Cit.)......eeccesceeee deheniot OOS 
C. OWE F ACT) SLM OO Bioipticensnlous suiddadsune dae SAbeb Gaon OOo S 356 
C. dardanum, Hatt, Geol. Rep. Wis., p. 48. 1861........-.eceeees . 3849 
C. fosteri, Hatz. Geol. Rep. Wisconsin, p. 4. 1861..............000- 349 


C. giganteum, M‘C., loc. cit., = Nautilus. 
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Cyrtoceras hercules, W. and M. sp., = Lituites hercules, W. and M., Mem. 
Bost. Soc. Nat. Hist., Vol. i, pa. 102, pl. 3,f. 9. 


C. lateral ey ElATm ey... \aleaeyeaye ve. een ots alate Ne eat teeta tense EM aie, oo «set AO 
C. Lueilloim,| EEAmi ey Weyl leek se ae ce pbe techs ona Moise ene 349 
C. orcas (Oncoceras), Hatu, Geol. Rep. TWaeconai p. 42. 1861....... 350 
C. puusil laine ¢ TAGs & hres eo are 6 tenes where tere ee ears remem etter tel aye ican 357 
C. rigidum, Hauu........ a Nuhaitahotetetatoilavetelte te Ne Na: ct ova tate reie: attetene Ae eta ve 358: 
Oncoveras orcas; —-I Gy LOCeL as rare sels is\aieho'talw vo cetera tei 4 ack atela | taieia eee ne een aie 300 
Gyroceras bannisteri, W. and M., Mem. Bowie Soc. Nat. Hist., Vol. i, p. 102. 

= Trochocer as bannisteri. 361 
Phracmoceras nestor, TlALie ss sons sets tie cee daisy were cate eateries eee eee 347 & 363 


Gomphoceras marcye, W. and M., Mem.-Bost. Soc. Nat. Hist., Vol. i, pa. 101, 
pl. 3, f. 8, = G. scrinium, Hau. 


G. scrinium, HALL, = G. marcye ..-«ccs+-0¢ BA RRB SUC aga Oeo ooo. 300: 
G. septoris, Hann....... ecbsetSPosw thers eae’ opeuatieist a eaaipts oyunu alas ee meee 350: 
Trochoceras bannisteri, W.and M. sp., = Gyroceras bannisteri, Idem., Mem. 
Bost. Soc. Nat. Hist., Vol. i, p. 102. 361 
fs desplainense, M‘C., New Pal. Fossils, pa. 68, pl. 8, f. 1. 1860...... 359 
NT: COR ANI da LUGE GO uone Sh eraoE Ooo dpeco.dedeud d6da Gass +. 360 
T. MOULD TEAM es acts ciatele ese cie ores ereyersia.ol cles eas) eters Wekele teeta cae ehen tare 360 


Lituites cancellatum, M‘C., New Pal. Fossile pp. 67 & 96, pl. 7, f. 8. 1860. 
= Nautilus occidentalis. 


L. capax, Hau, Geol. Rep. Wisconsin, p. 8. 1860. 
= Nautilus capax. 
L. giganteum, M‘C., = Lituites cancellatum, Ibid., pp. 67, 76 & 96. 
L. hercules, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, p. 102. 
= Cyrtoceras. 
L. TONGUE SHAT ey EVAL Ss haile over neraye a wie tevouol sions avereyter outs vayere, 6) epehe fells s ececpeh! te ciaenene 362 
ale 


occidentalis, Hat, eau Rep. Wisconsin, p. 31. 186%. 
= Nautilus occidentalis. 
Watibits OCCIdentalisy TATE Sp LOGS Ciba. y <eelels sie 6 obese satel miielateia Ole ketene . 863 
= Nautilus (Lituites) occidentalis, Hann, Geol. Rep. Wiscon- 
sin, 1862, p. 441 (mot Lituites undatus, var. occidentalis). 


Nautilus capax, Haut (Lituites capax, loc. cit.)......:. sero e le cie ete erecta .. 863 
CRUSTACEA. 
Acidaspis'danat, TEADL, == 272. ada, We lamd Mi. cies aan om syle Woleigie al sie olepeheeieiele 333 
A. ida, W. and M., Mem. Bost. Soe. Nat. Hist., Vol. i, pa. 106, pl. 3, 
tenlloye—te/ae danai, HAL. 
Bromtews acamiag, VAT teceate eteke rete yaeevetelis ake nial als) teteilel elm laikounla| 4 eitetsiee ela ote tsr sterner Te Bisy4 
B. occasus, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 104, 


Dion fol a acamus. 
Calymene niagarensis, Hatt, Geol. Rep. 4th Dist. N. Y., 1848, pa. 102 and 


(oie AUN Saar a CPR EV eRAm uri aR Ua ta tpl ieee s ayetounens 384 
Ceraurus insignis, Hatt, (= C. niagarensis).......-- bid pp ty Ge Mies Abe ee eerie 835 
C. MIATALE NSIS | EL AUIS 255,49. wigha oy «eae te een Stee oe eee 376 
Dalmania vigilans, HALL... .... 002. cece: Saeed Ae ae 0 8 tatetiele's'se OODNCCROMID 
Encrinurus nereus, HALL.......... re a oerd ocular helete See es .. 004 & 875 
Hliconus armiatus,,, ERAT seller riers 6:0: clei seve anieie cere cia ciie cial etre ava el ctote ener vee 330 
iF barriensis = (ioxus, HALL)...... Sea ees Bis lets tise atp wie. 0's: ae Kanetetal omens 
I. cuniculus, HAut..... i afaHeen a pstees spel afalo sai abara cl staualclaiceors eae woetatoks aisaiatej nell 
I. LIMP CLALOL) MEUAMAT. ciore'e.« «+ 18 eysile se clanrele aisvetey stave ievensicts Jetinscc.aosdc . 882 
1G insignis, HALL ..... as Sava aie oes beavis ele "Sena cet ovdtelelie ake s. anaterehehelenteke 331 
I. TORS | TELAT LC odie y's. oe: Se We respon ois elevate SuN ere eee cc oleae et eres 378 
I. worthenanus, W. and M., Mem. Bost. Soc. Nat. Hist.. Vol. i, p. 105, 


Did, eS ee insignis ? and I. armatus. 
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Lichas breviceps ? Haut, Trans. Albany Inst., Vol. iv, p. 222. 1862...... 334 & 877 
wd F3 decipiens, W. and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 104. 
ple syd. At: 
L. pugnax, W.and M., Mem. Bost. Soc. Nat. Hist., Vol. i, pa. 103, 
pl. 8, f. 10 
Spherexochus mirus, = S. romingeri, HALL........ eeee setallaslaladeveale sath ice Neoseam 
S. romingerl, HALL. ....... BRR CI cher eiarevstalel a wie cret ale sa eae svereauserenceaierd 375 
Peer Tete OTAGO PEAT Lic: c, are cis caver «e666 w olsin's 0.0,0,0 = #0 e018 eee ciele sie aronttiaiorere . 33d 


XX, XXI AND XXII. 
The first of these papers has already been published in the Am. Phil. 
Society’s Transactions : the others will be deferred to the next Report. 
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*FACTS AND OBSERVATIONS TOUCHING THE FLORA OF THE 
STATE OF NEW-YORK. 


BY CHARLES H. PECK. 


In undertaking a work hitherto performed by another, it is my 
purpose to follow mainly the plan adopted by him. 

It is with pleasure that I acknowledge my indebtedness to him 
for a considerable portion of the material for this Report ; also 
to Profs. A. Gray and L. Lesquereux for aid in authentically 
determining difficult species, and to Messrs. C. F. Austin and E. 
C. Hows for liberal contributions of facts and specimens. 

It is very desirable that those who may discover within our 
limits, species, or even well marked varieties, new to the State, 
should forward good specimens of their discoveries, that a sample 
of the plant and the name of its detecter may go into the State 
Herbarium together. All such contributions will be duly acknowl- 
edged. 

In the following list, when no name is annexed to the station 
or stations, the plant has been found therein by the writer. 


SPECIES GROWING SPONTANEOUSLY IN THE STATE, AND NOT BEFORE 
REPORTED. 


Thalictrum purpurascens, 1. Throughout Rockland Co.; the variety cere- 
ferum, AUSTIN, growing with it: C. Ff. Austin. 

Stsymbrium canescens, Nutt. Ogdensburgh, July 3d, 1866.G. W. C. A 
stray from the West. 

Alyssum calycinum, L. Buffalo, 1867. G. W. C. 

Lechea nove-cesaree, AUSTIN. Rockland Co. : C. F. Austin. 


Dianthus armeria, LL. Greenport, Long Island. Aug. 1866: Mrs. Euiza- 
BETH E. Atwater. New-York Island, D. F. Day. 


Linum sulcatum, RippDELL. Rockland Co. : C. F. Austin. 
Agrimonia parviflora, Ait. Rockland Co. : C. F. Austin. 


* This title is not included in the list of papers on pages 13 and 14. 
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Sedum ternatum, Micux. Albany Rural Cemetery; running wild, 1867 
Ge. WoC: 


Epilobium hirsutum, I. Teo pond near Albany, 1866. Well established. 

Solidago thyrsoidea, K...MryER. Mounts Marcy and Whiteface, Essex Co. 
Long known to belong to the State. 

Nabalus racemosus, Hook. Near Tappan, Rockland Co.: C. F. AustIn. 

Campanula rapunculoides, lu. Roadsides, Herkimer Co., and near Rich- 
field Springs, 1866. G. W. C. 

Pyrola ozypetala, AusTIN. Woods near Deposit, Delaware Co.; the only 
known habitat: C. F. AUSTIN. 

Satureia hortensis, L. Along the Hudson-river Railroad between Pough- 
keepsie and Garrison Station. Aug. 1867. G. W. C. 

Vinca minor, L. Buffalo, 1866 and 1867. Perpetuates and somewhat 
extends itself by the root. G. W.C. 

Atriplex rosea, i. Streets of Albany, 1867. G.W.C.,C.H.P. Intro- 
duced. 

Polygonum lapathifolium, Arr. ‘“ Borders of Cayuga Lake. CHICK ERING 
& Brewer.” Gray’s Manual. 

Callitriche heterophylla, Pursu. ‘‘ New-York to Tne and southward.” 
Gray’s Manual. 

Carya microcarpa, Nutt. Rocky woods near Sneeders Landing : C. F. 
AUSTIN. 

Lemna torreyi, AustTIN. Long Island: C. F. Austin, W. W. DENSLow. 

Wolfia columbiana, KARSTEN. Orange Oo. : C. F. Austin. Dr. HNGEL- 
MANN informs me that the plant found by Mr. Painz in Lake Ontario 
is Wolfia braziliensis, WEDDELL. I have not seen Mr. PAInn’s 
specimens. 

Naias indica, var. gracillima, BRAUN Mss. Plains west of Albany, 1867. 
Growing i in waier one to two feet deep, associated with a small con- 
dense torm of Nazas flexelis. No specimens of the Huropean plant 
are accessible for comparison, but our plant is believed to be the 
variety mentioned. 

Goodyera menziesii, Linpi.. ‘* Woods, Western New-York,” Gray’s 
Manual. 

Spiranthes romanzoviana, CHAmisso. ‘‘ Herkimer and Otsego counties:” 
Gray’s Manual. 

Spiranthes graminea, var. waltert, GRAY. Meadows and pastures, Rockland 

One) OE USIEEN: 

Eleocharis quadrangulata, R. Br. ‘Outlet of Oneida Lake, A. H. 
Curtiss: Gray’s Manual. 

Scirpus sylvaticus, L. Crown Point, G. T. Stevens : Plains west of 
Albany, 1867. 

Carex scirpoidea, MicHx. Mount Whiteface and Lake Avalanche, 1867. 

Carex sterilis, WILLD. Bergen Swamp, Genessee Co., 1865. G. W. C. 

Carex aperta, Boott. North Elba, Essex Co., 1867. 

Carex houghtoni, ToRREY. Lake Placid, Essex Co., 1867. 

Cheelanthes vesteta, Swartz. New-York Island: W. W. DENSLow. 
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MUSCT. 


Sphagnum sedoides, BRip. Wet rocks at Lake Avalanche and on Mt. 
Marcy ; sterile. This differs from S. pydaeszz, BRID., in being destitute 
of branches, or having only short ones. It will probably prove to be 
only a form of that species. 

Sphagnum lindenbergii, Scup. Slopes of Mt. Whiteface; sterile. Stems 
rather robust, 4’—6/ long, with three layers of cortical cells ; branches 
usually five in a fascicle; stem leaves amplexicaul and more or less 
fulvous at the base, deflexed, oblong-spatulate, obtuse, eroded at the 
apex, ateolation not fibrillose, narrow at the base, much broader at 
the apex of the leaf; branch leaves lanceolate, truncate and toothed 

‘at the apex, wavy on the margins when dry, bordered with two or 
three rows of narrow linear cells, EIEN thick walled, destitute of 
pores. 

Astomum sullivanti:, Bryou. Kurop. Fields and wet lands, Orange Co. : 
C. F. Austin. Near Troy: EH. C. Hows. Fruits in April. | 

Weisia serrulata, FUNK. Sam’s Point, Ulster Co. : C. F. Austin; sterile. 
Closely ccespitose, 4-10” high ; leaves lanceolate and linear-laneeo- 
late, strongly papillose, the margins plane papillose-serrulate, often 
more strongly toothed near the apex ; capsule oval, erect; operculum 
short-rostrate. 

Rhabdoweisia fugax, Bryrou. Huror. Rocks, Catskill Mts. 

Dicranum polycarpum, Kuru. Mt. Marcy, July. 

Dicranum rufescens, TURN. Clay soil and banks by roadsides, Orange Co. : 
C. F. Austin, Nov. 

Barbula fallax, Bryou. Europ. Damp shaded rocks, Fort Edward: C. E. 
Howe. Rockland Co. : C. F. Austin; Helderberg Mts. Differs from 
B. unguiculata in its leaves which are not apiculate and which are 
gradually narrowed from the rather broad ovate base to the point. 

Orthotrichum obtusifolium, ScurRAD. Trees. Saratoga Springs: G. W. C. 
Sterile. 

Orthotrichum obtusifolium, var. papillosum, Lesqx. North Elba. Papille 
of the leaves longer and bifid or trifid at the apex. 

Schistedieum agassizii, SuLLIV. & Lesgx. Rocks, Luzerne, Warren Co.: 
G. W. C.; sterile. 

Splachnum ee eum, L. ‘In a wooded swamp on an old log. Moreau, 
Saratoga Co.:” H. C. Hows, June. 

Meesia longiseta, HEDwW. Wet places. Moreau, Saratoga Co.: H.C. Howse, 
June. 

Bryum lescurianum, Stuutiv. Rockland Co.: C. F. Austin. 

Bryum uliginosum, Brip. Crevices of wet rocks, Moreau: E. C. Howe. 
Haverstraw, Rockland Co.: C. F. Austin, June. | 

Bryum pallescens, SoawAaeEGR. Rockland Co.: C. F. Austin. 

Bryum pallens, Swartz. ‘The Narrows,”’ at the base of Mt. Whiteface ; 
July. Stems 3’-6” high; leaves ovate-lanceolate, slightly recurved on 
the margin, the costa excurrent ; inflorescence dicecious ; capsule, seed 
bearing part short, the neck very long, slightly curved ‘and eradually 
tapering into the pedicel; annulus broad. 
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Mnium cinclidioides, HUBEN Swamps, Ulster Co. : C. F. Austin; sterile 
Resembles M. punctatum, but the stems are more slender, the leaves 
slightly toothed teward the point and destitute of a conspicuous 
thickened margin. 

Mnium medium, Scup. Moist shaded banks and ground in woods; Fort 
Edward, H.C. Hows. Sand Lake, Rens. Co., and Helderberg Mts., 
May. Distinguished from M. affine by its hermaphrodite mflorescence ; 
from M. drumondi by its larger size, deeper colored pedicels and by 
its leaves being toothed to the base and more contorted when dry. 

Mnium drummondi, Brow. & Scap. Woods; Fort Edward: E. 0. Howe. 
Sand Lake and Adirondack Mts. May. 

Mnium rostratum, ScaWAEGR. Wet rocks along rivulets and in ravines ; 
Saratoga Co.: EH. C. Hows. June. 


Atrichum crispum, JAMES. Brooklyn (Capt. PiK# legit.) : C. F. AusTIn. 

Pogonatum urnigerum, Brip. Gravelly banks by roadsides; North Elba. 

Leskea denticulata, Sutuiv. Tappan, Rockland Co.: C. F. Austin. 
Sterile. 

Anacamptodon splachnoides, Brip. Trees; Rockland Co.: C. F. Austin. 


Myurella julacea, BRYou. Kurop. Rocks summit of Mt. Marcy. Not yet 
found elsewhere in the United States. Sterile. Stems sparingly divided, 
erect, compact, 3’-1' high; leaves very closely imbricating, broadly 
ovate, obtuse, not papillose, the margins nearly entire. 

Hypnum scitum, Brauv. Base of trees and prostrate trunks in woods: 
Luzerne, G. W. C. North Greenbush and Adirondack Mts. July. 
Hypnum sarmentosum, WAHL. Springy places; Mt. Marcy. Sterile. Stems 
rizid, branched, 2’-5' high; leaves oblong-lanceolate, obtuse, cuspi- 
date, costate beyond the middle, cells at the base enlarged, pellucid. 
It may be distinguished from H. stramzneum by its more robust stems, 
cuspidate leaves and red color. In American spceimens the stems 

are often simple. 

Hypnum hamulosum, BRYou. Europ. Old logs in mountain woods; Shaw- 
angunk Mts.: C. F. Austin. Adirondack Mts. Stems elongated, fili- 
form, creeping, loosely pinnately branched, the branches gracefully 
curved ; leaves subsecund, lanceolate, long acuminate, serrate above, 
ecostate; perichaetial leaves strongly serrate; capsule oblong-oval, 

- suberect, straight or very slightly curved; inflorescence moneecious. 


Hypnum dimorphum, Briv. Base of trees (Thuja occidentalis) in deep 
woods ; Adirondack Mts. 

Hypnum polygamum, Bryrou. Kurop. Swamps and wet places. Warren, 
Herkimer Co.: J. A. Parnes. Catskill Mts. July. 


Hypnum lescurai, SuLuIv. Rockland Co.: C. F. AusTIN. 
Hypnum sylvaticum, La. Recks in woods; Sand Lake and Adirondack Mts. 


HEPATIC &. 


Riccia sorocarpa, BiscuoFr. Buffalo: G. W. ©. * Frond solid, orbicular, 
radiately divided (4'—3?' in diameter) pale green or glaucous both sides ; 
-lacinize bifid or subdichotomous, carinate-suleate, much thickened and 
furnished with a few inconspicuous white scales underneath; lobes 
oblong, acutish or obtusish, not infrequently retuse, the margins plane 
and naked, erectish or somewhat inflexed; sporangia aggregated near 
the base of the lacinie, the spores escaping through a chink in the 
upper surface.” C. F. Austin. 
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Raccia bischofiz, Hupen. Rockland Co. : C. F. Austin. ‘Frond solid, 
orbicular (or by abortion semicircular) }’-l’ in diameter, cinerous 
green, naked and sometimes purple underneath ; lacinize obcordate or 
obcordate-oblong, depressed-canaliculate, the margins thickish and 
somewhat ascending, ciliate; the upper surface minutely cavernous 
or pitted ; sporangia aggregated near the middle of the lacinia. A 
rather variable species, probably including both R. palmata and R. 
tumida, LinpuEy.’* C. F. AUSTIN. 

Jungermannia inflata, Hops. Wet rocks. Common, Stems slender, erect 
or ascending, 3/-1’ long; leaves deeply concave, suborbicular, bifid, 
the lobes obtuse ; perianth terminal. It sometimes forms dark olive 
green or blackish patches several fect in extent. 


Jungermannia taylori, Hook. Mt. Marey. 

Jungermannia sphacellata, GIES. Rocks on mountains. Mount Whiteface. 
Sterile. Stems simple or fastigiately branched, 1’-2’ long; leaves 
concave, orbicular, clasping at the base, with a shallow but acute 
sinus at the apex, lobes obtuse. It forms dense, dark green or black- 
ish patches on dry rocks in alpine regions. 

Jungermannia obtusifolia, Hook. Adirondack Mts. A small form, differ- ° 
ing from the ordinary one only in size. 

Frullania aeolotis, Neus. Damp shaded rocks; Sand Lake. 

Lejunia clypeata, ScHWEIN. Rockland Co. : C. F. Austin. 

Radula obconica, SuuLIV. Base of trees; Helderberg Mts. 


NEW STATIONS OF RARE PLANTS—REMARKABLE STATIONS OF COMMON 
ONES—NOTABLE VARIETIES AND OBSERVATIONS. 


Aquilegia candensis, L. A variety with yellow flowers, near Poughkeepsie: 
S. TennrEy. A white flowered variety near Crown Point: G. T. 
STEVENS. Also near Schenectady. 

Hydrastis canadensis, L. Orange Co. : C. F. Austin. 

Nymphea tuberosa, PAINE. This is the Nymphea of Niagara river. 
Nymphea odorata, the species of Schuyler and other lakes of Herki. 
mer and Otsego counties is very variable in the size of the leaf and 
flower; and a clear form of the var. mznor is in Summit lake. This, 
like the IV. twberosa, has ‘‘ tuberiferous’’ rhizomes : G. W. C. 

Stsymbrium thaliana, GAUD. Newark, Wayne Co., 1867: E. L. HANK- 
ENSON. 

Hypericum ellipticum, Hoox. Luzerne, Warren Co., 1867. An unusual 
form with sepals and petals, sometimes four : G. W. C. 

Vaccaria vulgaris, Host. Albany, 1867: G. W. C. Newark, 1867: E. L. 
HANKENSON. . 

Lychnis vespertina, StptH. New-York Island, 1866: W. W. DEenstow, 
T. F. ALLEN. 

Sagina procumbens, L. Utica; abundant in the pavements of Whitesboro 
and Liberty streets, 1866: G. W. C. 

Medicago sativa, L. Albany; grounds about the Reservoir. EHradicated 
with difficulty : H. MARTIN. 

Lespedeza stuvet, Nutt. Poestenkill, Rens. Co., 1867: HE. C. Howe. 

Pyrus coronaria, L. Near Port Jervis: C. F. AUSTIN. 

Rosa setigera, Micux. Newark, 1867: KE. L. HANKENSON. 
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Parnassia caroliniana, Micux. Tivoli pond, near Albany. 


Sazifraga aizoides, LL. Portage; left bank of the Genessee river, between 
the second and third fall. June 16th, 1867: D. F. Day. 

Sedum acre, L. Lockport, 1867. Naturalized : G. W. C. 

Solidago bicolor, var concolor, Gray. Plains between Albany and Schenec- 
tady, 1867. 

Solidago puberula, Nurt. Tuzerne, 1867: G. W. €. 

Xanthium spinosum, L. West Troy, about the Roy factories, 1867 : H. 
MARTIN. . 

Galinsoga parvijiora, Cav. Albany, 1867: G. W. C. 

Leucanthemum vulgare, var. tubuliflorum, TENNEY. Near Poughkeepsie : 
S. TENNEY. 

Artemisia biennis, WILLD. Cohoes, about factories, 1867: G. W. C. 

Sonchus arvensis, L. Angola, Hrie Co., 1865; Richfield Springs, abund- 
ant, 1866: G. W. C. 

Rhodora canadensis, L. Sam’s Point, Ulster Co. : C. F. Austin. 

Pyrola secunda, var. pumila, PAINE. Head of Little Lake and of Mud 
Liake, near Richfield Springs, 1866: G. W. C. 

Euphorbia platyphylla, L. Cohoes, 1867. 

Thymus serpyllum, L. Orange Co. : C. F. Austin. 

Polemonium ceruleum, L. Head of Little (Weaver’s) Lake, near Richfield 
Springs. 1866: G. W. C. 

Blitum bonus-henricus, REICHENBACH. Roadsides; Mohawk and near 
Richfield springs, 1866: G. W. C. 


Atriplex patula, var. littoralis, Gray. Salina, Richfield Springs and 
Buffalo: G. W. C. Newark, 1867: E. L. Hanxunson. Possibly a 


distinct species. | 
Salsoli kali, L. Sandy embankments near Newburg. W. R. GERARD. 


Alnus serrulata, AIT. Common on dry sandy soil between Albany and 
Schenectady. 

Salix longifolia, Muni. Cohoes and banks of the Hudson above Albany. 
This species is subject to the attacks of a small, gall-making, hyme- 
nopterous insect, the Euurus nodosus, WausH. In the last named 
locality its work has been so extensive that but few of the young 
shoots and branches are free from the galls in which the insect passes 
the early stages of its existence. The sparse fruit and short leaves 
indicate the injury which the plant sustains. 


Pinus resinosa, Att. Sand Lake and Catskill Mts. 


Larix americana, Micux. Kast Greenbush; a tree bearing proliferous 
cones, the branch being prolonged from the apex of the cone. 


Potamogeton praelongus, WULFEN. Lake Placid. Luxuriant specimens 
were found growing in water not less than eight to ten feet deep; the 
leaves often ten inches long. 1867. 


Calopogon pulchellus, R. BR. Center Station, between Albany and Sche- 
nectady, growing in dry hard soil, but in the vicinity of bogs. 


Juncus scirpoides, var. macrostemon, GRAY. Wet sand, Staten Island : 
C. F. Austin. 


Cyperus nuttallii, Torr. Luzerne, 1867: G. W. C. 
Scirpus paucifiorus, Liautroor. Portage: G. W. C. 
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Scerpus debilis, Pursu. Luzerne, 1866: G. W. C. 


Rhynchospora fusca, RoEM. & Sconuntes. Calamity pond, Essex Co, 
growing. with Carex oligosperma, C. rostrata and C. lenticularis. 


Carex cephalophora, Muuu. Ithaca. A variety with the upper half of the 
spikes staminate, and in one instance the.upper spike entirely stami- 
nate : H. B. Lorn. 


Carex tentaculata, var. gracilis, Boott. Wet places by roadsides; Cats- 
kill and Adirondack Mts. 


Phalaris canariensis, L. Uiica; bank of the Mohawk, 1866. G. W. C. 


Bouteloua curlipendula, var. aristosa, GRAY. Junction of the Central and 
Saratoga Railroads, 1867. 


Triticum caninum, L. Sand Lake. The siender indigenous form found 
growing on a rocky wooded hill, remote from cultivation. 


Isoetes echinospora, var. braunti, KNGELM. Small pond back of the Moun- 
tain House, Catskill Mts., Sept., 1866: G. W.C. Outlet of Luzerne 
Lake, Warren Co. A very small form; Aug. 1867: G. W. C. 


MUSCI. 


Sphagnum subsecundum, NEES. Fort Edward: E. C. Howe. Rockland 
Co, 2. AUSTIN. 

Andrea rupestris, TURN. Shawangunk Mts. : C. F. Austin. 

Dicranum drummondi, C. Muu. Shore of Lake Placid. 

Fissidens tazifolius, HEDW. Fort Edward : EK. C. Hower. Albany. 

Fissidens osmundioides, Hrpw. Poestenkill, E. C. Howr. Adirondack 
Mts. Sterile. 

Conomitrium gulianum, Savi. Grafton, Rens. Co. : E. C. Howe. Sterile. 

Blindia acuta, Dicks. Abundant on perpendicular faces of rocks at 
Mdmund pond, North Elba. 

Barbula fragilis, Wius. Ulster Co.: C. P. Austin. Sterile. 

Grimmia olneyz, SULLIV. Haverstraw : C. F. Austin. 

Schestostega osmundacea, WEB. & Mour. Adirondack Pass; also in the 
Pass between Mt. McIntyre and Mt. Colden; in both stations grow- 
ing on loose soil adhering to the roots of trees prostrated by the wind. 
This rare moss has been found on the White Mts. of New Hampshire 
by T. P. JAmeEs, Esq., and at Lake Superior by H. GruumMan, Ksq. 

Tetraplodon mniordes, Li. fil. Mt. Whiteface. 

Bryum annotinum, HEpw. Luzerne. G. W. C. 

Bryum wahlenbergit, ScuwAnGrR. Fort Edward: E. C. Howe. Fertile 
specimens. 

Polytrichum guniperinum, var. alpestre, Bryou. Europ. High tops of the 
Adirondack Mts. 


Leskea nervosa, SCHWAEGR. On prostrate trunks of trees; Adirondack 
Mts. This plant produces pistillidia, but no antheridia and conse- 
quently no fruit. 


Hypnum blandowi, Wes. & Mour. Bank of the Ausable river near the 
base of Mt. Whiteface. 


Hypnum squarrosum, 1. Swamps, Sand Lake. 


Hypnum diversifolium, Bayou. Kurop. Near Troy: H.C. Howr. New- 
York Island: W. W. Drenstow. 
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Hypnum boscei, SCHWAEGR. Fort Edward : E. C. Hows, Sterile. New- 
York Island: W. W. Drenstow. Fertile. 


Hypnum stramineum, Dicks. Mt. Whiteface. 
Hypnum revolvens, SWARTZ. Caledonia: G. W. C. Sterile. 


Hypnum fluitans, LL. Poestenkill : E. C. Howe. Tine fruiting specimens, 
found entirely submerged and closely resembling Kuropean floating 
forms. 

Hypnum stellatum, ScureEB. Richfield Springs: G. W. C. A variety of a 
bright green color, with scarcely any tinge of yellow. 

ALBANY, November, 1867. 


ERRATA. 


The following more important errors are noticed. These and others 
will be corrected in another edition. 


Page 184. The foot note refers to Thamnograptus, the * being omitted in the proper 
place. 


279. Under figures 1 and 2 of Troprpoxeptus, transpose the words ventral and 
dorsal. 


309. Under the Genus GompuocysrirTes, after the words polygonal plates, add, 
spirally arranged. 

323. Under Eucatyrrocrinus crassus, last line but one of description, for 
‘‘plates’”’ read rays. 

366. For Puate 16 read Puate 15. 

378. Last line of second paragraph, after the word ventral add valve. 

388. Fourth line of foot note, for Lystncotuyris read SYRINGOTHYRIS. 

395. Fifth line, for synonimes read synonymes. 

395. Under ZOOPHYTA, fifth line, for Diphyllum read Diplophyllum. 


EXPLANATIONS OF Puate 10 (1), under Giyrrocrinus NOBILIS, transpose GLYPTOCRI- 
NUS: SIPHONATUS, with reference to pages, to line below GuyprocRINus 
ARMOsus. See also page 396. 


EXPLANATIONS OF PLATE 16 (7), for TRocHOCERAS CosTATUM read T’ROCHOCERAS NOTUM. 
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EXPLANATIONS OF PLATE I. 


[This Plate, with the paper on the Internal Appendages of the Genus Atrypa, was com- 
municated to the Nineteenth Report on the State Cabinet, and although printed 
and published in 1866 was not included in that Report. In making up the Twentieth 
Report this plate was overlooked, and there are consequently duplicates of Plate I.] 


Fig. 1. View of a specimen of Alrypa reticularis from the Lower Helderberg group 
of Albany county, N. Y., showing the form and position of the loop and 
spires. The view is obliquely from above and behind. Enlarged. 

‘* 2. Interior of a ventral valve; from the same position and locality as the last, 
enlarged to show the depressed area and solid beak. 

‘‘ 3. Interior of a ventral valve of 4. reticularis from the Hamilton shales, show- 
ing the form of the beak as existing in very perfect specimens ; for com- 
parison with fig. 2. The specimen is in Prof. Hatt’s collection, and the figure 
borrowed from the Pal. of N. Y., Vol. IV. 

‘ 4. An enlarged outline figure of the first volutions of the spires with the loop and 
crura, attached to the hinge-plate. The specimen from which the figure 
was drawn is from the falls of Ohio, and belongs to the collection of Prof. 
Hatt, from whom it was obtained for manipulation. 

“« 5&6. Dorsal and ventral views of a specimen from the shales of the Hamilton 
group of New-York, showing the form of spires and loop. 

‘¢ 7 & 8. Dorsal and ventral views of a specimen of Atrypa spinosa, Hau, from 
the Hamilton shales of New-York, showing the form of spires and loop. 
Figs. 4—8 are natural size. 


- State Mine Nat Hist. 20. 


GENUS ATIRWiIFA. 


Pi 


Swinton, lith. 


EXPLANATIONS OF PLATET. 


[The figures of Plates i, ii, iiiand iv, with two exceptions, are taken from Decade li, of 
Figures and Descriptions of CANADIAN ORGANIC REMAINS, and are illustrations of 
both Canadian and New-York species. ] 


GRAPTOLITHUS CLINTONENSIS. 


(Paleontology of New-York, ,Vol. ii, page 39.) 


Figuresl 2,and 4 are enlarged to six diameters, and figure 3 to nine diameters. 


Fig. 1. A fragment from near the base of a stipe, where the cellules are less developed, 


LO: 


11. 


and a of different form from those of the other specimen. The cellules are 
partially filled with mineral matter and have an angular form. 


. A lateral view of a part of a mature stipe, showing the form of the cellules, and 


the recurved extremities causing the apertures to open downwards. The 
specimen is filled with mineral matter. 


. A front view of a part of the same stipe, showing the lateral extent of the cell- 


bases and the expansion at the aperture. 


. A dorsal view of the same, showing a groove which indicates the place of the 


solid axis. 


DICTYONEMA GRACILIS. 


. A branch of DictyonEeMA GRACILIs (page 178), showing the serrated margin 


indicating cell-apertures (enlarged six diameters). 


GRAPTOLITHUS WHITFIELDI. 


Figures 6-10 are of natural size; figure 11 is enlarged to two diameters. 


A stipe showing serratures, with a few partially developed reproductive sacs in 
the upper part. 


. A stipe where the sacs are more fully developed. 
. A stipe with numerous reproductive sacs, some of which have apparently be- 


come dehiscent, and exhibit numerous extremely slender fibres. 

(in connection with one of these sacs there are two minute germs, one of them 
lying beneath the sac, and the other just beyond its outer margin and barely 
separated from its fibres. See fig. 11.) 


. A stipe with a few of the sacs remaining, and the bases of some others which 


have apparently been broken off. One of these sacs appears to be attached 
to the axis above the cellules, and lying beneath the axis. 

A stipe from which the reproductive sacs have been removed (by maceration), 
showing only the marginal fibres by which they were attached to the axis 
in their extension beyond the cellules. 

An enlargement of a single sac, from fig. 8, showing the position of the two 
germs. 


EXPLANATIONS OF PLATE TI, continued. 


GERMS OF GRAPTOLITES. 


Figures 12, 13, 14, 16, 17, 18, 19, are germs of Graptoltes enlarged to six diameters. 


Fig. 12. 
6< 138 
«1d 
«45, 
«16. 
66 17 


Fig. 20. 


A germ of a biserrate form, before the cellules have assumed distinctive shape. 
The axis is extended, and the common envelope spreads on both sides in the 
lower part; the coenosarc embracing the lateral processes, which are seen at 
the base of most of the diprionidian forms, and extending along one side of 
the axis above. 


. A form similar to fig. 12, a little further advanced, where the lower cellules 


have begun to assume their proper form. 


. Another form of germ resembling G. ciliatus ; the ciliated processes are visible 


beyond the limits of the sac, but the cellules appear not to have assumed 
definite form. 

A young individual of G. ciliatus (natural size). 

A discoid germ. This may be the central disc of a compound form of Grapto- 
lithus [?]. 


. A germ showing the common body extended on the two sides of the axis, but 


without any visible or apparent cellules. 


. A germ where the common body or sac is much expanded on the two sides of 


the axis, and the central portion is apparently becoming more solid. 


. A germ where the solid axis is on one side; the species probably belongs to 


the monoprionidian type. 


RETIOLTIES VENOSUS. 


(Paleontology ot New-York, Vol. ii, page 40.) 
The figures are enlarged to nine diameters. 
The exterior of the convex (?) side, showing the external axis and cell-parti- 
tions, with the intermediate reticulate texture. 


. Another view, apparently from the interior, showing an undulating or zig zag 


axis, with cylindrical processes extending to the margins, and short, apparent- 
ly broken processes directed obliquely upwards. The reticulate stricture is 
not essentially different from that of the other side. 
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EXPLANATIONS OF PLATE II. 


CLIMACOGRAPTUS TYPICALIS. 


Figures 1-8 are enlarged to six diameters. The specimens have the common canal filled 
with mineral matter so that they are fully distended, except fig. 8 which is partially 
flattened from compression. 


Fig. 1. A lateral view of the concave side, with the surface entire, showing the form of 
the cell-apertures. 

‘‘ 2. A profile view of the same, showing the entire form of the cell-apertures. 

‘¢ 3. Lateral view of a fragment where the surface is exfoliated, showing the cell- 
partitions extending downwards towards the centre. 

“ 4, A longitudinal section made a little below the exterior surface, showing the cell- 
partitions extending further towards the interior than in fig. 3. 

‘¢ 5. A longitudinal section through the centre, showing the cell-partitions reaching 
to the central axis. 

** 6. A transverse section, showing the cell-partitions just within the aperture, and 
the minute central axis. 

« 7. A transverse section made a little lower than in fig. 6, showing the cell-partitions 
extending across the stipe on one side, and on the other side showing the 
narrow triangular point near the centre. 

“ 8. A section made diagonally across a crushed stipe, showing the folding (from 
pressure) of two cell-divisions on each side of the centre. 

“9. An ideal longitudinal section, showing the form and direction of the cell-parti- 
tions and the central axis (enlarged to twelve diameters). 


GRAPTOLITHUs (DIPLOGRAPTUS) PUTILLUS. 


. Enlarged to twelve diameters. 


Fig. 10. A fragment of a stipe, showing the two ranges of cellules, their form, mode of 
growth, and the infolding of the exterior test along the line of the central 
axis. 

“ 11. A lateral view of the same fragment, showing the cell-apertures, the flat- 
tening of the exterior of the base of the next cellules in advance, and the 
greater breadth of the cellules at the bases. 

«12. A longitudinal section through the centre of the stipe, showing the double 
cell-partitions and the double central axis. 

‘¢ 12a. A transverse section cutting one cellule near the aperture and the other near 
the base. 


CLIMACOGRAPTUS BICORNIS. 


(Graptolithus bicornis, Paleontology of New-York, Vol. i, page 268, and Geology of Canada, 
page 200.) 
Fig. 13. The lower part of a stipe enlarged to two diameters, showing the bifurcating 
process and a central node or radicle. 

‘« 14. An enlargement, to six diameters, of a fragment which preserves in a very per- 
fect manner the borders of the cellules, and shows an undulating central 
axis as well as the median ridge. 

‘‘ 15. The base of a specimen showing three spine-like processes (two diameters). 

16. The lower extremity of a specimen showing a partially developed corneous 
disc (two diameters). 
‘¢ 17. The lower extremity of another specimen, showing a more complete disc or 
bulb at the base (two diameters). 


EXPLANATIONS OF PLATE II, continued. 


CLIMACOGRAPTUS (sub-genus DICRANOGRAPTUS) RAMOSUS. 


( Graptolithus ramosus, Palseeontology of N enna Vol. i, page 27, and Geology of Canada, 
page 200. 


Fig. 18. The lower part of a frond in which the base is entire, with the bifurcation 
above (natural size). 

19. The bifurcating portion, with a part of the simple stipe, showing the cells on 
one side as they are usually seen when flattened in the slate. On one por- 
tion of this there are oval pustules, which is a feature sometimes observed. 
The opposite side gives the appearance of the cellules when flattened and 
compressed, partially against the aperture (six diameters). 

‘¢ 20. An enlargement from below the bifurcation, showing the more perfect form of 
the aperture, with the spines proceeding from the exterior surface above 
the aperture (enlarged to six diameters). 

‘« 21. A young individual or germ, supposed to be of this species, showing the basal 
processes and the partially developed cellules at the upper part. 
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EXPLANATIONS OF PLATE III. 


GRAPTOLITHUS QUADRIMUCRONATUS. 


Enlargement of part of a stipe compressed in a slightly oblique direction, still 
showing the cellules on the two sides. 


. Enlargement of a stipe compressed more obliquely, so as nearly to obscure the 


cellules on one side. 


. Enlargement of a specimen compressed vertically to the celluliferous sides of 


the stipe. 


. A diagram representing a theoretical longitudinal section. 
. A transverse section of a stipe, with the mucronate extensions of the cell- 


margins. 


GRAPTOLITHUS AMPLEXICAULE. 


. Enlarged view of the back of a portion of a stipe, showing the form and direc- 


tion of the cells. 


. Enlargement of the inner face, showing the curvature and overlapping of the 


cellsand the quadrangular apertures. 


GRAPTOLITHUS NITIDUS. 


. A large specimen showing the radicle and two stipes, and the pustules at the 


base of the cellules. The extremities are not quite entire. 


. A well preserved small individual, enlarged to three diameters. 


GRAPTOLITHUS FLACCIDUS. 


An enlargement, to three diameters, of the radicle and stipe bases with the 
cellules. 

A further enlargement of a portion, to show the form of the cellules and the 
pustuliform appearance at the base of the divisions between them. 


GRAPTOLITHUS EXTENSUS. 
An enlargement of a fragment of a stipe, where the cellules are distended by 
iron pyrites. 
GRAPTOLITHUS BIFIDUS. 


An individual of ordinary size. 
An enlargement of one of the stipes of another individual, showing the form 
of serratures, and minute pustules at the base of the cell divisions. 


GRAPTOLITHUS FRUTICOSUS. 


An enlargement of one stipe, with the bases of the other three, showing the 
form of cellules and mode of bifurcation in this species. 


GRAPTOLITHUS BRYONOIDES. 


An enlargement of the base of a specimen, showing the initial point, the cell 
denticles on one of the stipes, and a proportionally longer funicle than usual. 
An enlargement of a young individual showing the radicle, funicle, and origin 
of the four stipes, with a few of the earlier cellules. 


EXPLANATIONS OF PLATE III, continued. 


GRAPTOLITHUS BIGSBYI. 


These figures are given to illustrate the phases assumed by a four stiped species (TETRA- 
GRAPTUs) in its different positions and manner of imbedding in the shale. See p. 209. 


Fig. 18. Shows a close arrangement of the parts and the contiguity of the non-cellulife- 
rous edges at the apices, which are scarcely separated in the shale. 

19. Illustrates a common condition of this species, where two of the divisions 
show the lateral faces, while the non-celluliferous edge of a third division is 
seen lying nearly vertical in relation to these. The fourth division has 
been broken off in the separated film of slate. 

20. A specimen showing the lateral faces of two divisions. Below these, in the 
shale, are seen the non-celluliferous edges of the two other divisions. 

21. An enlargement of an individual where the divisions are equally spreading; 
one of them preserving only the base of the stipe. 
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GRAPTOLITHUS OCTONARIUS. 


Fig. 22. an enlargement of a specimen much broken and distorted from pressure 5 
showing the mode of bifurcation in this type, where there is no central disc. 


GRAPTOLITHUS (LOGANOGRAPTUS) OCTOBRACHIATUS. 


Fig. 23. The central disc and bases of the stipes of a large individual of this species. 
The original preserves two of the stipes to the length of eight inches, and 
another to nearly the same extent, while the rest are broken off at less 
distances from the disc. The figure shows that the bifurcations of the stipes 
take place within the limits of the disc, and become celluliferous just beyond 
its margin ; also that the disc is composed of two separable layers of sub- 
stance enclosing the bases of the stipes between them. 

24. The extension of one of the stipes of the specimen fig. 28. 

25. An enlargement from the stipe, fig. 24, where the substance is obliquely com- 
pressed at a. 

26. An enlargement from the same stipe at the point where the substance is laterally 
compressed at 6. 

27. An enlargement from the same stipe at a lower point, looking upon the aper- 
tures of the cellules, which are somewhat compressed. 


66 


66 


GRAPTOLITHUS FLEXILIS. 


Fig. 28. A portion of a branchlet enlarged, showing one part compressed laterally, 
with the cellules fully expanded ; while the other, on the right hand, is 
gradually twisted so as to show only the back of the branchlet. 

29. A bifurcated fragment enlarged, the cellules have been flattened vertically, 
causing them to be visible in slight indentations on both sides of the axis, 
giving it the appearance of a Diplograptus. . 
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GRAPTOLITHUS RICHARDSONI. 


Fig. 30. The figure shows one of the main stipes of a properly branching species ; 
the original specimen having all the characters of a monoprionidian form of 
Graptolite, where the stipes are branching and again dichotomous through- 
out their entire length = Dichogruptus, SALTER. 
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EXPLANATIONS OF PLATE IV. 


PHYLLOGRAPTUS ILICIFOLIUS. 


Fig. 1. An enlarged figure of a compressed specimen, showing the faces of two 
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adjacent folia; the margins being broken away so as to show the cell- 
openings. 

2. A specimen of the natural size, where one folium is broken away, not quite so 
far as the axis, leaving the bases of its cellules visible. 

3. A specimen compressed in the same manner as figs. 1 and 4; the upper folia have, 
however, been separated, except the bases of a few of the cellules above 
the middle of the figure, leaving the other two folia imbedded in the shale, 
and showing the bases of their cellules ascending from the axis (enlarged to 
three diameters). : 

4. An enlargement of a specimen which is imbedded obliquely, as in fig. 1, or in a 
direction as if the theoretical figure 5 were vertically compressed, leaving 
no visible axis. In the lower half of the specimen the fossil has been sepa- 
rated in the opposite slaty laminz, leaving only the impression of that side, 
which also shows no axis. In the upper half of the specimen, the cellules 
are filled and well preserved, and on the left-hand side the apertures are 
conspicuous (enlarged to three diameters). 

5. A restoration of the form of P. ilicifolius, showing the four divisions ; 
which are represented as cut through transversely, exhibiting the cell- 
cavities. 

PHYLLOGRAPTUS ANNA. 


6. A specimen with the folia obliquely compressed. 

7. An enlargement from a specimen where the two lateral folia remain, showing 
the bases of the cells of the division which has been broken off in the sepa- 
rated laminz of the slate. The surface is distinctly striated. 

RETIOGRAPTUS TENTACULATUS. 


8. An individual of the natural size, with the marginal reticulations nearly entire. 


RETIOGRAPTUS EUCHARIS. 


9. An illustration of a compound form of the genus, enlarged to four diameters. 


DENDROGRAPTUS FRUTICOSUS. 


10. A frond which is apparently nearly entire. 


DENDROGRAPTUS GRACILIS. 


ig. 11. An enlargement from one of the branchlets, showing the striate surface and 


the deep indentation of the cellules. 


DENDROGRAPTUS ? (CALLOGRAPTUS ?) DIFFUSUS. 


. 12. An enlargement showing the cell-apertures. The specimens are extremely 


compressed. 
CALLOGRAPTUS SALTERI. 


13. Fragment of frond showing the noncelluliferous side. 
14. An enlargement from the noncelluliferous side, showing a few transverse 
dissepiments at irregular intervals (figure enlarged). 


EXPLANATIONS OF PLALE IV, continued. 


CALLOGRAPTUS ELEGANS. 


Fig. 15. An enlargement of the noncelluliferous side of a bifurcating branchlet, show- 
ing the striated surface and a semiarticulate structure. 


PTILOGRAPTUS PLUMOSUS. 
Fig. 16. A fragment which is three times branched. 


PTILOGRAPTUS GEINITZIANUS. 


Fig. 17. A fragment which is irregularly branched, showing the noncelluliferous slde. 
‘¢ 18. An enlargement showing the cell-apertures. 


a) 


4 


RAP TOLITIDs 


G 


{ 
\ 


oF as 


Bae aie FS Ss eds 


S wint Om lian 


RP Whitfiedd, Del. 


: 
Viste 


et 


aa 


PLATES V, VI, VII AND VIII, 


intended to illustrate the articles on Sprrirera, CyrtmNA etc; PENTAMERUS, and 
new species of CrinoIDEA, are, together with the papers, omitted from this report and 
will be published in the next succeeding one. 


EXPLANATIONS OF PLATE IX. 


Fig. 1, PALHASTER SHHFFERI. Ventral side, showing the ambulacral, adambulacral 


(<3 


and marginal ranges of plates. 

2. PALHASTER MATUTINA. Dorsal side. 

3. PALHASTER EUCHARIS. Dorsal side. 

a. The madreporiform tubercle. 

3*. PALMASTER EUCHARIS. Ventral side. 

da. a he An illustration of a single ray, with the centre snd bases 
of the other rays. The letters refer to the parts as follows : 

a. Ambulacral plate ; 

p. The pore ; 

a, a. Adambulacral plate ; 

m. Marginal plate ; 

t, m. Terminal plate of the marginal series ; 
o. Oral plates, of which there are five pairs. 

4, PALHZASTER EUCHARIS. A Single ray deprived of its marginal plates and flattened, 
showing a great length of the ambulacral plates. In fig. 5a, the concavity of 
the groove produces a shortening of the plates of the ambulacral series. The 
letters refer to the same parts as those of fig. 3a. 

5, PROTASTER FORBES!I. View of the dorsal side in outline : natural size. 

6. An enlargement of the lower side of a part of one ray, illustrating the parts as 

follows : 
o. Oral plate ; 
p. The pore ; 
a. Ambulacral plate ; 
a, a. Adambulacral plate ; 
s. Spine from anterior end of adambulacral plate ; 
d. The limit of the circular disc. 

. EUGASTER LOGANI. Specimen, natural size. 

8. A portion of one ray enlarged, with references to the parts as follows : 

o. o. The oral plates, of which there are five pairs, the apices of each 
being apparently joined by a suture to the basal portions ; 

a. Ambulacral plate ; 

a, a. Adambulacral plate ; 

p. Pore; s. Spine; 

d. Limit of the disc. 

9. A part of one ray of Ptilonaster princeps, showing the ranges of plates, pores, 

spines etc. : 
d. Limit of the disc ; 
Dp EOE); 
a. Ambulacral plate ; 
a, a. Adambulacral plate ; 
m. Marginal plate with spine attached ; 
10. LEPIDECHINUS RARISPINUS. 
a. The ambulacral area ; 
i, a. The interambulacral area ; 
c, r. Central range of interambulacral plates. 
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EXPLANATIONS OF PLATE 10 (1). 


ACTINOCRINUS SEMIRADIATUS. page 379. 

Fig. 1. An internal cast of a specimen of this species, showing the characters as 
described. 

RuopocRINts [?] RECTUS. page 318 (14). 

(CRINOCYSTITES RECTUS). page 379. 


Fig. 2. View of an interior cast, presenting one of the interradial areas, and two of the 
radial series. 


GLYPTASTER OCCIDENTALIS. page 326 (22). 


Fig. 3. Lateral view of a well preserved cast of this species. 


GLYPTASTER PENTANGULARIS. page 326 (22). 


Fig. 4. An internal cast of this species, preserving the impressions of the plates. 


MELOCRINUS VERNEUILI. page 327 (28). 
Fig. 5. An internal cast of this species. The constriction between the arms is not quite 
so deep as in some examples. 
LAMPTEROCRINUS INFLATUS. page 328 (24). 
Fig. 6. Lateral view of a well preserved cast of this species, which preserves the mark- 
ings of the plates in an unusual degree. 
MACROSTYLOCRINUS STRIATUS. page 327 (23). 


Fig. 7. External characters of the species, taken from a gutta-percha cast from the 
natural mould. 
‘¢ 8. The internal cast of the same individual. 


GLYPTOCRINUS NOBILIS. page 328 (24). 
GEYPTOCRINUS:SIPHONATUS- page 328:°(24), 
Fig. 9. A View of the external surface as obtained from an impression in the natural 


mould. 
‘¢ 10. Lateral view of an internal cast of this species The base has been broken off. 


~~ rad 


SEU ABMOSES, See 3828, (24). 


Eucalyptocrinus ar es och at M‘ Deseo Sh Palmares Fossils ete. ss ae dD, Feb. Teel. 
Glyptocrinus siphonatus : Report of Progress, Geological survey of Wisconsin for 
' 1860, published Nov. 1861. 7 
Fig. 11. Lateral view of an unusually well preserved internal cast on which the boun- 
daries of the plates are well marked. 

The similarity in general form between this species and G. nobilis is very remarkable, 
the conspicuous difference in the cast being the strong elevated proboscis in the latter; 
while in the former the organ occupying this position curves backwards, lying close 
upon the summit, and is directed downwards to the line of the arm-bases. 
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EXPLANATIONS OF PLATE 11 (). 


HUCALYPTOCRINUS OBCONICUS. page 323 (19). 


Fig. 1. Lateral view of a specimen of this species, showing the structure of the body 
and first bifurcation of the rays. 


EUCALYPTOCRINUS CRASSUS. page 328 (19). 


Fig. 2. Lateral view of a well preserved cast of this species, which shows the structure 
of the body in a very satisfactory manner. 
‘¢ 3. Basal view of the same specimen as fig. 2. 


KUCALYPTOCRINUS ORNATUS. page 329 (25). 


Fig. 4. Basal view of the calyx of a specimen of this species. The figure is from a 
gutta-percha impression taken in the natural mould of the exterior, and 
shows the surface markings of the plates. 

‘¢ 5. View of an internal cast of this species, of large size, which preserves the 
impressions of the lines of growth of the plates. 


EUCALYPTOCRINUS CORNUTUS, var. EXCAVATUS. pa. 322 (18). 

Fig. 6. Basal view of an internal cast of this species, showing the deeply excavated base. 
‘. 7. Lateral view of the same specimen as fig. 6. 

KUCALYPTOCRINUS CORNUTUS. page 322 (18). 


Fig. 8. Shows the cavity left in the rock by the solution of the substance of the cri-. 
noid. The inside of the cavity is occupied by the cast of the interior of the 
cup of the specimen. 

‘‘ 9, 10. Basal and lateral views of a gutta-percha cast made in the natural mould 
left by the removal of the substance of the crinoid. 


CYATHOCRINUS WAUKOMA. page 324 (20). 
Figs. 11, 12. Lateral and basal views of an internal cast of this species. 

CYATHOCRINUS CORA. page 324 (20). 
Fig. 18. View of the anal side of a specimen of this species, showing the position of the 


anal plate. 
‘¢ 14. Lateral view of a larger individual of the species, showing more distinctly the 
radiating lines of the plates. 
(Some larger specimens observed are very decidedly constricted above the base.) 
IcCHTHYOCRINUS SUBANGULARIS. page 325 (21). 
ig. 15. Lateral view of a specimen from Bridgeport, Ill., preserving the substance of 


the plates. . 
_ “16. View of a specimen from Waldron, Ind. The specimen from which the species 


was originally described. 


| 
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CARYOCRINUS ORNATUS. page 326. 


Fig. 17. Lateral view of an internal cast of a specimen of this species, possessing the 
usual characters of the species as they occur at these localities. 

Fig. 18. The calyx of a CrinorIpEAn ? of anew and peculiar type, for which I suggest 
the name Crypropiscus. 
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EXPLANATIONS OF PLATE 12 (8). 


HOLOCYSTITES SCUTELLATUS. page 314 (10). 
Fiz. 1. Lateval view of the specimen described. The plates on the left sidu are obscured 
by adhering rock. 
HOLOCYSTITES OVATUs. page 313 (9). 
Fig. 2. Lateral view of a specimen of this species. 
HOLOCYSTITES WINCHELLI. page 318 (9). 


Fig. 3. A view of the specimen described, which is imperfect at base and summit. 


HOLOCYSTITES CYLINDRICUS. page 311 (7). 
Fig. 4. A view of a well preserved individual of large size, on which the limits of the 
plates are strongly marked. 
. View of a smaller individual. 
. View of a small specimen (preserving a portion of the short column), on 
which the angular prominences of the plates and the surface pustnles are 
well preserved. 


o> OK 


HOLOOYSTITES ABNORMIS. page 312 (8). 


Fig. 7. Lateral view of a cast of a large specimen, which preserves the limits of the 
plates and the minutely pustulose texture of the surface. 
‘‘ 8. View of a smaller specimen. The peculiar arrangement of the plates in the 
lower part of the body is seen in both this and the preceding specimen. 


HOLOCYSTITES ALTERNATUS. page 312 (8). 

Fig. 9. View of a very distinctly marked specimen of this species, showing the position 
of the summit aperture and the arrangement of the plates of the body. 

ECHINOCYSTITES NODOSUS. page 316 (12). 


Figy. 10, 11. Lateral and summit views of the specimen described. 


APIOCYSTITES IMAGO. page 314 (10.) 

Fig. 12. Lateral view of the specimen, showing the structure of the body and the 
position of the openings. 

HEMISCOSMITES SUBGLOBOSUS. page 316 (12). 


Fig. 13. View of a specimen which shows the structure of the body. 


GOMPHOCYSTITES GLANS. page 310 (6). 


Fig. 14. Lateral view of a cast of a specimen, which shows the general form, the posi- 
tion of the central opening, grooves of the spiral appendages of the dome, 
and impressions of some of the plates of the dome and body. 


GOMPHOCYSTITES TENAX. page 310 (6). 


ig. 15. Enlarged view of a specimen from Lockport, N. Y., which preserves the plates 
of the upper part of the body and dome, showing their spiral arrangement 
and nodose character. 
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EXPLANATIONS OF PLATE* 12a (DJ. 


GOMPHOCYSTITES TENAX. page 310 (6). 


Fig. 1. Lateral view of the upper part of the body, showing the arrangement ofplates. 
the spiral grooves indicating the places of the sessile arms are at the upper 
margins of the ranges of smaller plates. 

The plates are more or less irregularly disposed in some parts of the 
body; but they appear, like others of the genus, to have a generally spiral 
arrangement. (Enlarged to two diameters). 

2. The summit, showing the arrangement of the spiral arms, and the central aperture. 
The diagram is made from an imperfect specimen, and the position of the 
excentric aperture could not be ascertained. 
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GOMPHOCYSTITES CLAVUS. page 310 (6). 


Fig. 3. A fragment (matural size) showing the disposition of the spiral arms and the 
obtusely angular form of the body below. 


GOMPHOCYSTITES GLANS. page 310 (6). 
Fig. 4. Lateral view of a specimen showing the entire form, and the disposition of the 
Spiral arms. 
“« 6. The anterior ? view of another individual of the same species. 


HoLOCYSTITES ALTERNATUS. page 312 (8). 


Fig. 6. A posterior ? view of a specimen (natural size) showing the position of the 
excentric aperture, form and relation of plates, etc. 


HoOLOCYSTITES CYLINDRICUS. page 311 (7). 


Fig. 7. View of a nearly entire individual, showing the central aperture in a depression 
at the summit. The plates of the lower part are broken off. 

‘¢ 8. A smaller individual, in which the plates have been strongly ridged : preserving 
a portion of the column. The lower ranges of plates are somewhat obscure, 
and the dotted lines indicate depressions which may be sutures or only 
grooves in the larger plates. 


APIOCYSTITES IMAGO. page 314 (J0). 

Fig. 9. Lateral view of specimen showing the ovarian aperture on the left hand side of 
figure, and the right pectinated rhomb (Figure natural size). 

CRINOCYSTITES CHRYSALIS. page 318 (14). 


Fig. 10. View of the gibbous side of the specimen. 
‘11. A lateral view of the same specimen. 


*This plate accompanied the original paper as Plate I. It is now arranged with the 
other plates in its order as 12 a (1). 


NIAGARA GROUP. 


4 Pl. 12 @ (1), 
(CYSTICEA.) 


State Mus, Nat. Hist, 20. 
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EXPLANATIONS OF PLATE 18 (4). 


OBOLUS CONRADI. page 368, 


Fig. 1. View of the cast of the dorsal valve, showing the longitudinal septum and the 
filling of the cavities beneath the margins of the transverse plate. 
‘¢ 2. Cast of a ventral valve showing the impression of the transverse plate, the 
median depression of the hinge plate and the cavities left by the teeth-like 
processes. 


STROPHODONTA PROFUNDA. page 369. 


Fig. 3. Impression of the surface of the concave valve of a small individual, with a 
portion of the filling of the cavity between the valves, showing the impres- 
sion of the ventral valve on the margin. 

Fig. 4. Impression of the interior of the ventral valve of a large individual. The muscu- 
lar imprints in the figure are not represented so long as they are in the 
original specimen. 

SPIRIFERA EUDORA. 2 page 370. 


Fig. 5. Dorsal view of a specimen of this species. 
‘¢ 7. Profile view of the same specimen, showing the gibbosity of the valves and 
the height and curvature of the area. 


SPIRIFERA GIBBOSA. page 370. 


Fig. 6. View of a dorsal valve of this species. 
“¢ 8. Cardinal view of a specimen. 


SPIRIFERA PLICATELLA, var. RADIATA. page 371. 


Fig. 9. Dorsal view of a small individual, showing the extension of the lamellez in the 
dorsal valve, as seen in young specimens. 
** 10. Ventral view of the same individual, showing the extent of the lamella in the 
ventral valve. 
** 11. Profile of the specimen. 


SPIRIFERA META. page 372. 
Fig. 12. Ventral view of a specimen. 
‘¢ 12. Cardinal view of the same individual, showing the height and extent of the 
straight area. 


SPIRIFERA NOBILIS. page 372. 
Fig. 14. Dorsal view of an individual of medium size. 
‘¢ 15. Ventral view of a specimen showing plications in the mesial sinus. 


‘¢ 16. Ventral view of a large individual. 
‘¢ 17. Cardinal view of the specimen fig. 16. 


PENTAMERUS (PENTAMERELLA 2?) VENTRICOSUS. page 374. 


Figs. 18-21. Dorsal, profile, cardinal and front views of a medium-sized individual of 
the species, showing slight indications of plications on the mesial fold and 
sinus. 

PENTAMERUS MULTICOSTATUS. page 373. 


Figs. 22-24. Dorsal, profile and cardinal views of an internal cast of this species, pre- 
serving the impressions of the costz on the anterior margin. 


(BRACHIOPODA.) 
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EXPLANATIONS OF PLATE 14 (5). 


PTERINEA BRISA. page 337 (88). 


View of the left valve of a specimen of this species partly denuded of the shell. 
The large quadrangular muscular impression is seen near the posterior 
wing, the anterior and posterior teeth are also visible. 


AMBONYCHIA ACUTIROSTRA. page 336 (32). 


View of the left valve of a full grown individual. 


AMBONYCHIA APHAA. page 836 (82). 


. View of the left valve, showing impressions of the lateral teeth. 


MopDIoLoPsIS RECTUS. page 338 (34). 


. The right valve of a small specimen, showing the muscular impressions. 
. The left valve of a larger individal, showing muscular impressions and teeth. 


CYPRICARDINIA ARATA. page 887 (38). 


View of the right valve of a specimen of this species, natural size. 


MoDIOLOPSIS DICTAUS. page 838 (84). 


. View of a cast of the left valve, showing impressions of the lateral teeth. 


CYPRICARDITES ? QUADRILATERA. page 340 (36). 


. A cast of the right valve of the species. 
. View of the anterior slope, showing the filling of the anterior muscular impres- 


sion near the beak. 
The posterior slope of the valve, showing the lateral teeth and impression of 


the elevated muscular scar. 


PALMOCARDIA CORDIFORMIS. page 341 (37). 


. The right side of the cast, showing muscular scar. 
. Posterior profile view of the cast. 


AMPHIC@LIA LEIDYI. page 339 (35). 
. Cast of a left valve of a small individual. 
. Cast of the left valve of a large specimen in which there are faint traces of 


muscular impressions. 
. Cast of another individual, having a little different proportions and a more per= 


fect outline. 
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EXPLANATIONS OF PLATE 15 (6). 


SUBULITES VENTRICOSA. page 346 (42). 

Fig. 1. View of a rather larger individual of this species, somewhat restored in the 
upper part. 

LOXONEMA LEDA. page 346 (42). 

Loxon—EmMA ——— sp. page 346 (42). 


Fig. 2. Figure from a gutta-percha cast taken in the natural mould; faint remains of 
indistinct transverse striz are visible. 


EUNEMA ? TRILINEATA. page 346 (42). 
Fig. 3. The figure is taken from a gutta-percha cast of the natural mould in the rock. 
CYLONEMA ? ELEVATA. page 842 (38). 


Fig. 4. View of a cast of this species. 
TROCHONEMA (PLEUROTOMARIA) PAUPER. page 343 (389). 
Fig. 5. View of the aperture, taken from a gutta-percha cast made in the natural mould. 
‘¢ 6. Basal view of the same specimen as fig 5, showing the umbilicus. 
“<9. A small internal cast of this species. 
TROCHONEMA (HUNEMA) FATUA. page 845 (41). 


Fig. 7. View of an internal cast of this species. 


“« 8. The figure is from a gutta-percha cast, and shows the longitudinal striz very 
perfectly. 


PLEUROTOMARIA HOYI. page 364. 
Fig. 10. View of a cast of this species. 
PLEUROTOMARIA OCCIDENS. pages 343 and 364 (39). 


Fig. 11. Lateral view of a specimen of this species, which preserves a portion of the 
surface. 
12. View of the spire taken from a gutta-percha cast in the natural mould. 
PLEUROTOMARIA HALEI. pages 344 and 364 (40), 


Fig. 18. View of the spire of a cast of this species. 
“¢ 14. The elevation of the spire. 


PLEUTOMARIA IDIA. page 365. 
Figs. 15, 16. Vertical and lateral views of a cast of this species. 

PLEUROTOMARIA AXION. page 344 (40). 
Fig. 17. View of a specimen of this species taken from a gutta-percha cast. Reve 

HoOLOPEA GUELPHENSIS. page 343 (39). 
Fig. 18. View of a cast which has been referred to this species. 

MURCHISONIA CONRADI. page 344 (40). 
Fig. 19. View of a specimen of this species, taken from a gutta-percha cast. 

MuRCHISONIA LAPHAMI. page 366. 


Fig. 20. The figure is from an impression taken in the natural mould, and shows the 
characters of the surface and form of the aperture. 


STRAPAROLLUS MOPSUS. page 342 (38). 
Figs. 21, 22. Upper and lower sides of a specimen of this species. 
TREMANOTUS ALPHEUS. page 347 (43). 


Fig. 28. Lateral view of the specimen, showing the umbilicus. 


‘« 24. Dorsal view, showing the filling of the dorsal perforations, and the radiating 
striz near the aperture. 
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EXPLANATIONS OF PLATE 16 (7). 


TROCHOCERAS COSTATUM. page 860. 


Fig. 1. Dorsal view of a fragment of this species. 
‘¢ 2. Section showing the convexity of the septa and the position of the siphuncle. 


CYRTOCERAS RIGIDUM. page 358. 


Figs. 8, 4. Lateral and dorsal views of the outer portion of the cast, showing the cur- 
vature of the shell and the character of the undulating ridges. 
*¢ 6. Transeverse section, showing the form. 


LITvUITES MARSHII. page 862. 


Fig. 6. Lateral view of a specimen natural size, showing the oblique coste and the 
outline of the septa, 
‘« 7. Profile view, showing the flattened dorsum, the concavity of the septa and the 
position of the siphuncle. 


TROCHOCERAS DESPLAINENSE. page 809. 


Fig. 8. View of the upper side of spire, taken from an impression in the natural mould 
: in the rock, showing the strong oblique costae. 
* 9. Dorsal view of the outer part of the last volution, showing the sinus in the 
margin of the aperture. 
‘‘ 10. Transverse section, showing the convexity of the septa and position of the 
siphuncle. 
CYRTOCERAS FOSTERI.| page 349 (45). 


Figs. 11, 12. Lateral and dorsal views of the specimen described. 
«© 18. Transverse section, showing the convexity of the septa and position of the 
siphuncle. 
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EXPLANATIONS OF PLATE 17 (8). 


OncocERAS (CYRTOCERAS 2) ORCAS. page 350 (46). 


Figs. 1, 2. Dorsal and lateral views of a large specimen. The figures are reduced to 
two-thirds the natural size. 


CYRTOCERAS DARDANUM. page 349 (45). 


Fig. 8. Lateral view of a specimen which preserves a part of the outer chamber and a 
small portion of the shell. 
‘« 4, Lateral view of an individual where the septa are not curved upward on the 
dorsal margin. 
‘* 6. Transverse section of the specimen fig. 4. 


CYRTOCERAS HERCULES. page 358. 
(CYRTOCERAS AMPLICORNE, page 858.) 


Lituites hercules, WincuEtL and Marcy, Memoirs of the Boston Soviety of Natural 

History, Vol. 1, page 102, plate iii, fig. 9. 

Having had an opportunity of examining the original specimen of this species in the 
vollection of Prof. Marcy, I find that it is not a Lirurres, but possesses all the essential 
features of the species described and figured by me (page 358, plate 17 (8)) as 
Cyrtoceras amplicorne. I therefore adopt the specific name of W. & M. 

Fig. 6. Lateral view of a large specimen which preserves a portion of the outer cham- 
ber, and also some of the surface strie near the lower end. 
« 7%. Transverse section, showing the form of the shell. This and the preceding figure 
are reduced one-third in size. 


Pl. 17.(8.) 


NIAGAIRA Gin UTP. 


State Mus. Nat.Hist. 20. 


(CEPHALOPODA.) 


6 
= 
ae 
q 
2 
§ 
= 
D 


RE Whitfield del. 


EXPLANATIONS OF PLATE 18 (®). 


GOMPHOCERAS SCRINIUM vel MARCY A. page 350 (46). 
Fig. 1. Lateral view of the outer chamber, the lower end showing the concavity of the 
septa. 
. View of the aperture, of the same individual. 
. A transverse section of another individual, showing the size and position of the 
siphuncle, with muscular or vascular markings at the margin. 
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CYRTOCERAS LATERALE, page 357. 


Fig. 4. Dorsal view of a specimen, showing septa and preserving the remains of faint 
longitudinal ridges. 

. Lateral view of the same individual. 

. The outer circle of the figure represents the form of section and the position of 
the siphuncle of this species, the inner portion that of C. lucillum. 
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CYRTOCERAS LUCILLUM. page 349 (45). 


Fig. 7. Lateral view of a specimen of this species. The figure is somewhat restored. 
See inner portion of figure 6 for transverse section. 


CYRTOCERAS BREVICORNE. page 356. 


Figs. 8, 9. Lateral and dorsal views of the specimen described. The specimen consists 
of the filling of the outer chamber and the matrix of the lower part, which 
has been represented from a cast in the cavity. 


ORTHOCERAS ABNORME. page 355. 


Fig. 10. View of a specimen of this species having the filling of the chambers in the 
lower part broken away, showing the siphuncle, and the inner core with its 
numerous ramifications uniting with the walls of the siphuncle. The view 
is taken looking obliquely upon the specimen, so that the real amount of 
curvature is not observable. 
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EXPLANATIONS OF PLATE 19 (10). 


ORTHOCERAS CREBESCENS. page 354. 


Fig. 1. View of a large specimen, preserving the outer chamber and several of the 
septa; the lower end showing the depth of the septa. 
‘¢ 2. View of another individual, having part of the septa in the lower end removed, 
and exposing the siphuncle. 
‘‘ 3 A smaller individual, which preserves traces of the longitudinal ridges. 


ORTHOCERAS COLUMNARE. page 351 (47). 


Fig. 4. A fragment preserving the filling of four chambers, which are very distant. 
‘¢ 6. A transverse section of the lower end of the preceding specimen. 

. View of another specimen, preserving nine chambers, which are very irregular 
in their distances. In the upper part there is a small piece of the shell re- 
presented, showing the surface characters. 

‘* 8. A fragment of this species of smaller size, preserving essentially the same 

characters. 


or) 


ORTHOCERAS LOXIAS. page 380. 
Fig. 7. Figure of specimen natural size, preserving about seventeen of the septa; the 
shell being partially preserved, or replaced by mineral matter on the other 
parts of the surface. This species is not positively known in the Niagara 
limestone, and is therefore omitted in the index. 


ORTHOCERAS ANGULATUM [?] page 353. 
[See remarks on this species in Supplementary Notes.] 


Fig. 9. A fragment of this species of about six inches in length, preserving above 
twenty septa and a part of the chamber of habitation; from Racine, 
Wisconsin. 

‘¢ 10. From an impression of the exterior of a specimen similar to fig. 9, and from 
the same locality. 

‘¢ 11. From an impression of the exterior of a similar form, from Bridgeport, Illinois, 
The specimen, at a point where it is one inch and five-eighths in diameter, 
preserves above twenty longitudinal ridges in the semi-circumference, giving 
more than forty in the entire circumference. The character of surface in 
these impressions is precisely like that of O. cancellatum, Hatt, from the 
Niagara group of New-York, and differs in no essential particular from the 
minute surface markings of O-. columnare. 
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EXPLANATIONS OF PLATE 20 (11). 


ORTHOCERAS MEDULLARE. page 398. 
Fig. 1. A fragment of a large individual, preserving several of the septa and a por 
tion of the outer chamber, together with considerable of the shell, which 
shows the character of the exterior surface. 
Fig. 2. A section of the same individual, showing the transversely elliptical form and 
position of siphuncle. 


ORTHOCERAS NIAGARENSE. page 806. 
F 


g. 3. A view of the specimen described, showing the obiique undulations and several 
of the septa. 
ORTHOCERAS ANNULATUM. page 851 (47). 


Orthoceras nodocostum, M‘CuEsney, loc. cit. 

Fig. 4. A natural cast of the interior of a part of the outer chamber. The annulations 
are very distinct and sharp, while the parallel encircling striz are very 
obscure or scarcely distinguishable. The longitudinal ridges are unusually 
well preserved, and give a nodose character to the annulations. 

Fig. 5. A fragment of the septate portion of a specimen of this species, showing the 
obscure impressions of longitudinal ridges with the annulations not strongly 
elevated. 

“6. A view of the upper extremity of fig. 5, showing the broadly elliptical form of 
the section and the position of the siphunele. 

This is the Orthoceros nodocostum of M‘CuEsNnrEY. The species is in all respects identi- 
cal with that in the Niagara group of New-York, which I have referred to O. annu- 
datum of Europe. The New-York specimens occur in soft calcareous shale, and often 
preserve the marks of obscure longitudinal ridges, interrupting the parallel transverse 
strie, giving a very obscurely nodose aspect to the surface. This is shown in Pal. N. 
Y., Vol. ii, plate 64, fig. 1a. The same character is more distinctly shown in Murcui- 
son’s beautiful figure of this species, which in all its features corresponds with the 
better preserved specimens in the Niagara group. The specimens from Illinois and 
Wisconsin present a great variety in the degree of this marking, owing to the more or 
less complete solution and removal of the shell and the nature of the enclosing mate- 
rial. In many specimens there are no nodes preserved on the surface, and‘ though the 
undulating transverse striz are rarely well preserved, they are nevertheless quite dis- 
tinct in many of the specimens. Specimens also occur in which the undulating striz 
and nodes are both well preserved. The specimen fig. 4 is the most extreme of any one 
I have observed. 
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EXPLANATIONS OF PLATE 21 (12). 


LEPERDITIA FONTICOLA. | page 359 (31). 


Figs. 1-3. Enlarged views of three different individuals, showing some variations in the 
proportions and also in the nodes of the surfave. 


SPH #REXOCHUS ROMINGERI. page 334 (30) and 375. 
Figs. 4, 5. Two views of a glabella of this species, natural\size. 
‘* 6. Profile view of the glabella and movable cheek of\a\small specimen. The figures 
are enlarged to three diameters. 


** 7. The pygidium enlarged to two diameters. 


“I 


ACIDASPIS DANAI vel IDA. | page 333 (29). 
Fig. 8. A specimen preserving the glabella and portions of the movable cheeks. The 
figure is of the specimen originally described. 
‘¢ 9. Figure of another individual, showing some modificaions in the lateral lobes of 
the glabella. This figure was made from a gutta-jercha cast communicated 
by Prof. WincHeELt under the name of 4. ida. 


CERAURUS NIAGARENSIS. page 376. 


(C. INSIGNIS.) page 339 (31). 
Fig. 10. The glabella and part of one of the fixed cheeks of a:pecimen of this species. 
‘* 11. The hypostoma of this species? from a specimen inthe collection of Prof. 
WINCHELL. 
LICHAS BREVICEPS 2 pag 334 (30) and 377. 
Fig. 12. The glabella and movable cheek of a specimen fro: Bridgeport, Hlinois, 
enlarged to two diameters. 
‘¢ 14. An enlarged figure of the lower surface of a pygidium, ecurring in the same 
specimen with the head. 
‘* 18. Figure of the internal cast of a pygidium ; natural size, trafton, Wisconsin. 


ENCRINURUS NEREUS. page 379. 
(ENcRINURUS ——-—.) page 334 (30). 
Fig. 15. Figure of the pygidium of this species enlarged to two diaeters. 


DALMANIA VIGILANS. page 35 (31) and 375. 


Fig. 16. View of the head of a specimen denuded of the eyes. 


‘¢ 17. Profile view of another specimen, preserving the cast of th eyes, the crust 
having been dissolved. 
“¢ 18. Cast of a pygidium of this species. 


BRONTEUS ACAMAS. we 332 (28). 


Fig. 19. Cast of the glabella of this species, natural size. 
‘« 20. The pygidium natural size, but slightly restored on one margii 
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EXPLANATIONS OF PLATE 22 (18). 


ILLANUS ARMATUS. page 330 (26). 


Figs. 1, 2. Upper and profile views of the head of a well-preserved individual. 
‘‘ 3. The pygidium and last thoracic segment, found associated with the head and 
supposed to be of the same species. 


ILLANUS IOXUS (2.5.). page 378. 
== [LLANUS BARRIENSIS. page 332 (28). 


Figs. 4, 5. Profile and upper views of the head of a small individual. 

‘« 6-8. Upper, lower and profile views of a medium sized individual. Fig. 7 shows 
the extent of the infolding of the border, and the direction of the suture on 
the under surface. 

‘¢ 9. The movable cheek of a large specimen. 

‘‘ 10. A pygidium of the form commonly found associated with the other remains 
referred to this species. 

‘11. A small glabella, referred with doubt to this species. 


ILLANUS CUNICULUS. page 877. 
Fig. 12. View of the glabella. 


ILLHNUS INSIGNIS. page 331 (27). 


Fig. 13. The glabella and fixed cheeks, with the movable cheeks restored in outline. 
‘¢ 14. The pygidium referred to this species. 


ILLANUS IMPERATOR. page 332 (28), 
Fig. 15. The head of a large individual. The figure is reduced to one half the natural 
size. 
16. The pygidium of a very small specimen of the species. 
‘¢ 17. The pygidium and parts of four of the thoracic segments, reduced in size to 
the same degree as fig. 15. 


a 
| 
| 


“se 


—) 


\ 


S.Mus 


v.H 20. 


ue 


Re a st 


ay 


" 
w 


‘a 


EXPLANATIONS OF PLATE 23. 


ILLAINUS IOXUS. page 378. 
Fig. 1. The glabella and palpebral lobes of a large individual. 


ILLANUS IMPERATOR. page 332. 


Fig. 2. The glabella and palpebral lobe’ of a specimen of this species, natural size. 
‘‘ 3. The pygidium and part of four thoracie segments of this species, natural size. 
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